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EDITORIAL 


DEVICES to warn the person responsible, 
generally the anaesthetist or his assistant, 
of the impending failure of one of the 
numerous pieces of apparatus which help 
the conduct of the modern type of anaes- 
thesia, have been in use for a number of 
years. It is probable that more extensive 
use will be made of them in the future. 
Like the fountain pen and the motor car, 
the more they are used the more essential 
they will appear to be. 

The old-fashioned chloroformist sees in 
the modern operating theatre no counter- 
part to that concentration of attention re- 
quired of the anaesthetist called upon to 
give chloroform for a laparotomy. The 
breathing of the patient and the colour of 
his blood were signs amply adequate to in- 
form the anaesthetist of the condition of 
his patient. The modern anaesthetist will 
reply that such is the toxicity of this 
powerful anaesthetic that not infrequently 
it had nearly as much effect on the anaes- 
thetist as on the patient, enough at any 
rate to make him somnolent. The well- 
known surgeon’s definition of the anaes- 
thetist as “ That individual at the head of 
the table who is more than half asleep 
while his patient on the table is more than 
half awake” may derive from this. In fact 
such was the rarity of this lapse that the 
necessity for alarms was not such as to 
give rise to their invention. 

A 


Today all that is changed. The machine 
age has arrived and invaded the theatre. 
The modern Victor Horsleys take hours 
over their operations. Drip feeds may 
cease to flow, bobbins may stick, cylinders 
may empty. The anaesthetist is respon- 
sible for all these, and his patient. Looking 
after one his attention must be distracted 
from the others. Nevertheless there are 
long periods when everything goes 
smoothly, it is at such times that the 
monotony and the warm, moist atmos- 
phere may conduce to a mild lethargy. To 
know that a note of warning of the im- 
pending failure of the oxygen supply or 
of the nitrous oxide will be given is at once 
a comfort to the anaesthetist and a factor 
of safety for the patient, but it must not 
induce less vigilance. 

In the present number three such de- 
vices are noted. Dr. Esplen describes and 
illustrates one that he has had in use for 
many years. He has found it cheap to 
make and satisfactory in action. Mr. D. F. 
Coote’s instrument is also described and 
illustrated. It has given complete satis- 
faction of late in some of our large teach- 
ing hospitals. Dr. Massey Dawkins 
has described an apparatus as long ago 
as 1943 (Brit. med. F., 2, 548). It is on the 
same principle as Mr. Coote’s but works 
for either oxygen or nitrous oxide but not 
for both. 
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CARBON DIOXIDE ELIMINATION FROM SEMICLOSED 
SYSTEMS 


BY 


RuSSELL M. Davies, I. R. VERNER 
Queen Victoria Hospital, East Grinstead 
AND 
A. BRACKEN 
Research and Development Centre, British Oxygen Company Ltd. 


IN the past few years increasing attention 
has been paid to the elimination of carbon 
dioxide from the inspired anaesthetic mix- 
ture. This is important because of the 
effects of carbon dioxide on the respirat- 
ory pattern and depth, on cardiac rhythm, 
and on ganglionic and myoneural blockade 
With semiclosed systems of anaesthesia 
many attempts have been made to calcu- 
late, on a theoretical basis, the minimum 
gas flow rate necessary to eliminate re- 
breathing, or to reduce it to an acceptable 
level. The work of Molyneux and Pask 
(1951), Mapleson (1954), Woolmer and 
Lind (1954), has been important in this 


field. From their publications it can be 
seen that there is no general agreement 
either on the minimum flow rate necessary 
or on the most effective semiclosed system. 

The conclusions of Mapleson, derived 
from theoretical considerations, were 
broadly in agreement with those of Wool- 
mer and Lind, derived from the use of 
a mechanical “patient”, on the following 
points. 

(1) Permissible carbon dioxide con- 
centrations in the inspired gases can be 
realized by the use of Magill’s semiclosed 
system (Mapleson System “A” fig. 1), 
and a flow rate of fresh gas of 7 1/min. 
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CARBON DIOXIDE ELIMINATION 


(2) At this flow rate the Magill attach- 
ment produces more effective carbon 
dioxide elimination than does the “T- 
piece’ system (Mapleson “E”’, fig. 2). 
The results obtained with a mechanical 
“patient” by Bracken and Sanderson 

1955) on the Magill attachment, are also 
consistent with the conclusions of Maple- 
son. 

It was considered that it would be of 
interest to investigate these points in 
clinical anaesthesia, and to compare with 
them the results obtained with another 
semiclosed system, namely the Mapleson 
System “B”, figure 3. 

There are difficulties in carrying out 
carbon dioxide analyses because the con- 
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centration at the patient’s lips varies con- 
tinuously during the breathing cycle; and 
any analysis apparatus which cannot re- 
spond to this rapidly changing concentra- 
tion must inevitably give an average 
reading which is of little value and can be 
meaningless. In addition it is extremely 
difficult to collect identical portions of a 
number of respirations into a composite 
sample large enough for analysis. The 
infrared analyser is capable of following 
these variations in concentration, six virtu- 
ally instantaneous analyses being taken 
per second. It introduces, however, a diffi- 
culty of its own. As a sample flow rate of 
approximately 2 1/min is required, the 
clinical level will be upset if this gas flow 
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is removed from the circuit for any appre- 
ciable time. The solution of this problem 
was to return the sample to the system 
after it had been passed through the ana- 
lyser. The return point must be “ down- 
stream” of the sampling point for the 
direction of flow being investigated (e.g. 
for inspired analyses the sample must be 
returned to the patient’s lungs). 

This method of analysis has been previ- 
ously described by Bracken and Sander- 
son, and in more detail by de Clive Lowe 
(to be published), who has also carried out 
some comparative tests using a technique 
similar to that employed in the present in- 
vestigation. 


METHOD 


All investigations were carried out on 
adult patients. All patients received pre- 
medication with either papaveretum 21 mg 
and scopolamine 0.48 mg or pethidine 100 
mg and scopolamine 0.48 mg. The cases 
were unselected except that surgery was at 
sites below the level of the clavicle, which 
allowed ready interchange of the various 
systems under investigation. For the most 
part relaxant drugs were not used except 
for initial intubation. Induction was 
effected in all cases with intravenous thio- 
pentone. 

The patient was given suxamethonium 
or gallamine triethiodide, then ventilated 
with oxygen. A No. 7 (French) gum elastic 
catheter and a cuffed endotracheal tube of 
the maximum permissible size were then 
introduced into the trachea. The tip of the 
gum elastic catheter lay approximately 1 
cm nearer the carina than the tip of the 
cuffed tube. A small T-junction was in- 
serted between the endotracheal connec- 
tion (i.e. the angle-piece) and the catheter 
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mount. Through the side tube of this T- 
junction it was possible to extract a sample 
of respired gases. This sample was passed 
through the infrared analyser and re- 
turned to the trachea distal to the endo- 
tracheal cuffed tube via the gum elastic 
catheter. 

Whichever system was under investiga- 
tion, anaesthesia was, in each case, main- 
tained with a nitrous oxide oxygen mixture 
of a constant 5 1./2 |. composition, aug- 
mented by intermittent injections of a 5 
per cent solution of thiopentone. Most 
patients also received between 25 and 75 
mg of pethidine during anaesthesia. In an 
attempt to keep the tidal volume as large 
as possible all patients were maintained on 
as light a plane of anaesthesia as was com- 
patible with the needs of surgery. 

As soon as spontaneous respiration had 
returned to a clinically satisfactory level, 
sampling was commenced, and this could 
be maintained for as long as desired. The 
systems under investigation were not ap- 
plied in any set order but each patient had 
all three systems applied during the same 
operation; and no system was changed for 
another until the results of the carbon 
dioxide estimations were constant. In a 
few instances, to suit surgical needs, injec- 
tions of suxamethonium chloride were 
made during operation, making artificial 
respiration necessary. In these circum- 
stances results of further sampling were 
not recorded until spontaneous respiration 
had returned and the carbon dioxide level 
was again constant. 


RESULTS 


In a total of 28 cases investigated, 347 
readings were taken, and the results of 
these are shown below: 
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Carbon dioxide % 





No. of Standard in inspired gases. 
Circuit employed _ readings deviation Mean of readings. 
per cent 
1. Magill attachment | 2 
Mapleson * A” 107 0.26 0.29 
2. Ayres “T-piece” | - 
Mapleson * E™ j 131 0.67 1.59 
3. Mapleson “ B” 109 0.88 1.75 





The results using the Mapleson “E” 
require some comment. A hose volume of 
200 ml was used at first and was found to 
be too small in some cases, since the in- 
spired gases were diluted with air causing 
a lighter level of anaesthesia. The hose was 
therefore replaced by one of 320 ml capa- 
city, and this proved, clinically, to be 
satisfactory in all cases. Doubling of the 
input to 14 1/min appeared to produce 
readings comparable with those on the 
Magill attachment at 7 1/min but insuffi- 
cient readings were obtained for this result 
to be conclusive. 


These mean figures were examined 
statistically using Student’s “t” test. The 
difference between the mean volume ob- 
tained with the Mapleson “A” system 
(0.29 per cent) and either the Mapleson 
“B” system (1.75 per cent) or Mapleson 
“E” system (1.59 per cent) was found to 
be statistically highly significant, as would 
be anticipated on inspection. However, 
again as would be expected, the difference 
between the mean value for the Mapleson 
“B” system (1.75 per cent) and that for 
the Mapleson “ E ” system (1.59 per cent) 
was found not to be statistically significant 
when compared with the variability of the 
readings obtained. 

This means that we have failed to detect 
any significant difference between the 


Mapleson “B” and Mapleson “E”’ sys- 
tems with respect to their carbon dioxide 
elimination. 


DISCUSSION 

From the above results it can be seen 
that the readings fall into the pattern pre- 
dicted by Mapleson. At a flow rate of 7 
l/min the Magill attachment was more 
effective in clearing the expired carbon 
dioxide from the system than either the 
“'T-piece” or Mapleson “B” systems. 
The results also compare in general with 
those of Woolmer and Lind using a flow 
rate of 7 1/min with the Magill and “ T- 
piece’ systems. Their results show that 
with the Magill attachment and the 
“artificial patient” the inspired carbon 
dioxide had a concentration of under half 
of that found by us with infrared analysis 
and an actual patient; in the case of the 
“T-piece” system the figure for the 
“artificial patient” was slightly over one 
and a half times higher than in the case of 
the real patient. The quantitative discrep- 
ancy in these results may be related to the 
relative volumes of the corrugated expir- 
atory tubing and dead spaces in their sys- 
tem and ours. In the present investigation, 
while the “ T-piece ” used was clinically 
satisfactory, there may still have been 
some dilution of the inspired gases with 
air. Also, the effect of variation in wave 
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form, rate and depth of respiration must 
not be forgotten. 

It was noted clinically that when using 
the Mapleson “ A” system the conduct of 
anaesthesia was smoother than with other 
systems which returned higher concentra- 
tions of carbon dioxide to the patient. 

It must be emphasized that the investi- 
gation described in this article is entirely 
clinical, and the results apply only to the 
particular systems used. Therefore no de- 
ductions can be made as to whether any 
of the three systems would be similarly 
effective when used with children or in- 
fants. No measurement was made of the 
tidal volume at the time of sampling, nor 
was any measurement made of the resist- 
ance required to “ blow off ” the valve on 
the Mapleson “A” and Mapleson “B” 
systems; however, it has been shown that 
the effect of this last variable is insignif- 
icant in elimination of carbon dioxide 
(Woolmer and Lind, 1954; Bracken and 
Sanderson, 1954). In general the experi- 
ment was designed to interfere as little as 
possible with those conditions normally 
found in day-to-day work. It is of interest 
that our clinical results compare closely 
with two theoretical examinations of the 
problem. 


SUMMARY 


Measurements were made under clini- 
cal conditions of the percentage of inhaled 
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carbon dioxide returned to anaesthetized 
patients by three different types of semi- 
closed system commonly used in this 
country. The measurements were carried 
out with a continuous infrared carbon 
dioxide anlyser. The results obtained com- 
pared closely with theoretical results ob- 
tained by other workers. 


CONCLUSIONS 


It may be claimed from these tests that, 
in adults, under the conditions used, the 
Mapleson “E” (T-piece) and Mapleson 
“B” systems return a high concentration 
of carbon dioxide to the patient. The in- 
spired concentrations from these two cir- 
cuits are comparable with each other, and 
are both greater than that from the Maple- 
son “A” system (Magill attachment), 
under the same conditions. 
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SOME ASPECTS OF OBSTETRIC ANAESTHESIA* 


BY 


J. SELWYN CRAWFORD 
Late of Central Middlesex Hospital, London 


Part III: 


IT is evident that at present the main focus 
of unease in the field of obstetric anaes- 
thesia is the high rate of maternal mor- 
bidity and mortality due to the aspiration 
of vomitus. This concern is expressly to be 
noted in an article by Parker (1954) and 
the spate of letters which followed it in 
the British Medical Fournal; and also in 
the emphasis laid by the main speakers— 
and during the subsequent discussion—at 
a meeting of the Section of Obstetrics and 
Gynaecology of the Royal Society of 
Medicine on April 22, 1955 (Editorial, 
Lancet, 1955). 

This problem of vomiting during in- 
duction or maintenance of anaesthesia is 
not a new one, and, if an attempt is made 
to approach it freshly, it will be found to 
resolve into a reasonably simple proposi- 
tion. 

Some years ago the writer experienced 
two rather frightening cases of maternal 
vomiting, during which both prospective 
mothers became deeply cyanosed. For- 
tunately, order was restored by means of 
suction and the energetic administration 
of oxygen. Both children were delivered 
unharmed, and the mothers suffered no 
subsequent ill effects. Following these two 





*Continued from Brit. J. Anaesth., 28, 158. 


VOMITING 


experiences, the writer directed that no 
obstetric anaesthetic would be given un- 
less a stomach tube had been passed. 
Here, let it be noted in parenthesis, 
“ stomach tube ” is the operative term. Of 
all instruments in common use in the hos- 
pitals of today, the Ryle’s tube is the most 
efficient killer. Too many nurses, sur- 
geons, obstetricians and, alas, anaesthe- 
tists, still imagine that by aspirating 
through a Ryle’s tube they have ensured 
an empty stomach. One glance at the 
lumen should convince them that this 
will not be so. The smallest tube which 
should be permitted is a Wangenstein No. 
20, and the Ryle’s tube may be conserved 
for the purpose for which it was intro- 
duced, and to which it is so admirably 
suited—aspiration during a fractional test 
meal. 

It thus became the writer’s policy to ask 
for a stomach tube to be passed on all 
cases, unless the sister-in-charge could 
assure him that the patient had not eaten 
—and had drunk only a small quantity— 
during the previous six to eight hours. 
However, it was noticed that even when an 
occasional case slipped through this net 
(as in a real emergency when there was no 
time for the stomach tube routine, or in 
the cases of grossly nervous women who 
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would not allow the passage of sufficient 
tubing even to produce gastric emptying 
by vomiting) vomiting did not occur 
except as a very occasional mild post- 
operative episode. Indeed, in the 250 
cases personally anaesthetized since the 
two patients referred to above, there has 
been no worrying occurrence of vomiting 
during induction or maintenance of 
anaesthesia. An explanation of this will be 
offered later in the present section. 

It is part of the accepted teaching of 
obstetrics and anaesthesia that, during 
labour, gastric emptying time is greatly 
prolonged. If this is so, then there are two 
prophylactic measures which may be 
taken to prevent any vomiting. Firstly 
women in labour may be starved; 
secondly, a diet may be given which will 
be easily aspirated should an anaesthetic 
be needed. 

The first possibility is obviously im- 
practicable. Early in this series an attempt 
was made to curtail severely the nourish- 
ment given to patients in labour. The 
result was that even those who eventually 
came to forceps delivery commented that 
their only unpleasant memory of their stay 
in hospital was of their hunger during the 
first stage of labour. The next step, there- 
fore, was an attempt to introduce a semi- 
fluid diet, which would be passed out of 
the stomach in as short a time as possible, 
which could easily be aspirated if neces- 
sary, and which at the same time would 
provide sufficient nutrition for a woman 
who might be in the first stage of labour 
for 72 hours. With the help of the hospital 
dieticians, and with the splendid co-opera- 
tion of the sisters on the labour ward, such 
a diet was evolved and administered. 

The diet was essentially of the low 
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residue, low fat, type. Salads, fruit, cab- 
bages and other high roughage foods were 
avoided. Meat was given—though the 
“ fatty pork” variety was excluded—and 
no special preparation was involved, but 
fried meat was not provided. Barley 
water, squash drinks and tea were given 
liberally, and an occasional glass of milk 
was allowed. If there was no desire for the 
prepared meal, yet the patient felt 
hungry, a lightly boiled egg was allowed. 

Naturally these measures found their 
main application in the cases of prolonged 
labour, and special care was taken with 
patients who it was considered might 
eventually come to operation. Throughout 
the six months during which this régime 
has been undertaken, there has been no 
complaint of inadequate feeding made 
either to the nursing staff or to the medical 
staff. 

Details of the 75 patients in this series 
about whom accurate observations were 
recorded are given below. 

A stomach tube was passed in three 
cases (4 per cent): 

(i) A patient for Caesarean section who 
was not in labour, and who had had a large 
lunch six hours previously. Practically 
nothing was obtained on aspiration, and 
the patient did not vomit at any time. 

(ii) A case of prolonged labour for 
forceps delivery who had considerable 
abdominal distension. Six ounces (180 ml) 
of clear greenish fluid was obtained on 
aspiration. There was no vomiting during 
the period of anaesthesia and recovery. 

(iii) A patient who was not in labour, but 
who required an immediate Caesarean 
section for foetal distress, surgical induc- 
tion having revealed grossly meconium- 
stained liquor. She had finished a sub- 
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stantial meal just over three hours pre- 
viously. Aspiration produced only 2 
ounces (60 ml) of fluid. There was no 
vomiting. 

Of the remaining 72 cases, eight (11 per 
cent) vomited once after recovering from 
the anaesthetic, the vomited material con- 
sisted of clear fluid, never more than a few 
ml in volume. One patient who had been 
in labour for 33 hours vomited about 10 
ounces (300 ml) of clear bile-stained fluid 
shortly after induction; this caused incon- 
venience neither to the patient nor to the 
anaesthetist and there were no sequelae. 
A second patient who vomited a very 
small amount during anaesthesia, was the 
only one to vomit solid material post- 
operatively. She had been in labour for 36 
hours and had a forceps delivery because 
there was no progress in the second stage. 
She was not exhausted by her labour, and 
had last eaten nine hours previously. 

Whilst it was felt that the diet described 
had been to a large extent instrumental in 
helping to avoid the use of a stomach tube 
in many of these cases, it was still felt that 
there were other factors to be considered. 
As mentioned previously, the patients 
anaesthetized prior to this series, who had 
evaded the stomach tube, did not vomit 
during the critical period; also when a 
stomach tube was passed, there was rarely 
a copious aspiration. 

It was decided to investigate the 
question of prolonged gastric emptying 
time in labour. Barium meals were per- 
formed on twelve patients in the first stage 
of labour. A summary of the results is 
shown in table V. 

It will be seen that in only one of the 
twelve cases was there any substantial 
delay in emptying the stomach during 


labour. It is significant that Case 12 was 
an extremely apprehensive patient, ana- 
logous to the type commonly found to 
present with a much delayed emptying 
time. In the normal, barium has virtually 
disappeared from the stomach within four 
hours, the results quoted in table V merely 
reflect a normal range of variation. It 
must be emphasized, however, that this 
applies to fluid and semisolid contents— 
such as the diet previously described. The 
writer is not prepared to conclude that the 
same results could be found after the in- 
gestion of solid lumps of food. 

The implication of this is not so sweep- 
ing as might at first be thought. It means 
merely that, provided the patient has been 
maintained on a semisolid or fluid diet 
during the first stage of labour, it is un- 
likely that there will be a large volume of 
stomach contents in the majority of cases. 

It must, however, be readily conceded 
that these findings do not go far to answer 
the immediate concern of the anaesthetist, 
for as Parker (1954) has pointed out there 
remains the problem of the “ acid aspira- 
tion syndrome” which may arise follow- 
ing the vomiting of even a few ml of 
stomach contents. Demonstration of a 
normal gastric emptying time in labour 
is no answer to the plain facts of maternal 
morbidity and mortality from inhaled 


vomitus. : : 
It is with regard to this more pertinent 


question that reference must once more 
be made to the fact that, in a series of 250 
cases, there has been no case of major, and 
only three or four cases of minor, regur- 
gitation whilst the anaesthetic was in 
progress. It is contended that this is a 
reflection of the method of induction of 
anaesthesia. Each of these cases was in- 
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SOME ASPECTS OF OBSTETRIC ANAESTHESIA 


duced with about 250 mg of thiopentone 

-an adequate “sleep” dose. The two cases 
previously referred to in which copious 
vomiting occurred, were encountered 
during the writer’s “initiation” as an 
anaesthetist, when the nitrous oxide- 
oxygen-ether sequence was being used. 

Of all circumstances liable to cause 
vomiting during anaesthesia (other than 
a grossly overloaded stomach), a stormy 
induction is the example par excellence. 
Many anaesthetists, obstetricians and 
general practitioners have pointed out how 
rarely the complication of vomiting 
occurs when chloroform is used for induc- 
tion—and have suggested that it is a 
result of the smoothness of the process. 
The use of chloroform is, however. 
frowned upon by the majority of clini- 
cians. Induction with thiopentone is prob- 
ably even more tranquil, and is certainly 
the most pleasant for the patient. It is, 
therefore, suggested that the relatively 
high rate of maternal vomiting would be 
very appreciably reduced if these-patients 
were given the benefit which few anaes- 
thetists withold from their general surgical 
patients. 

Six of the seven fatal cases reported 
in the article by Parker (1954) were anaes- 
thetized by means of the nitrous oxide- 
oxygen-ether sequence; the method of 
anaesthesia is not mentioned in the report 
of the seventh. Furthermore, later in the 
article it is implied that this is the sequence 
almost exclusively employed for obstetric 
anaesthesia. This lends point to the re- 
markable figures quoted by Dr. Parker 
during the recent meeting of the Royal 
Society of Medicine (Editorial, Lancet, 
1955) by which he showed that, in Bir- 
mingham, the maternal hazard from in- 
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haled vomitus was greater in hospital than 
in the home. This observation could 
be taken as reflecting considerable credit 
on the standard of anaesthesia amongst 
the general practitioners of Birming- 
ham, or alternatively just as great 
discredit on the standards in the hospitals 
of the region. However, it is suggested that 
there are other factors to be considered. 
In the home, how many of the prac- 
titioners used chloroform to obtain a 
smooth induction, and how many of those 
using ether had learned through the ex- 
perience of many years the secret of 
smooth induction with that drug? in the 
hospitals, how many trainee anaesthetists 
and obstetric housemen were practising 
the nitrous oxide-oxygen-ether tech- 
nique ? 

In these days when anaesthesia com- 
mands respect as a_ specialty in this 
country, there can be no justification for 
assaulting a prospective mother—who has 
received no sedating pre-operative drug— 
with the storm-provoking ether sequence 
from the hands of personnel still in the 
process of being trained in the more re- 
fined technique of thiopentone induction 
for their other patients. 

There is a further point which is 
thought to be of some significance. The art 
of obstetric anaesthesia is the attainment 
of a balance somewhat different from that 
aimed at in general surgery. There are 
two patients to be considered—mother 
and child. If the depth of maternal anaes- 
thesia is great so will be that of the infant, 
with resultant neonatal depression. The 
aim should be to have the mother as close 
as possible to the brink of consciousness 
just as the umbilical cord is clamped. 
The implication is, therefore, that as most 
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deliveries are effected within 10 to 15 
minutes of induction, anaesthesia will be 
light throughout that period. This intro- 
duces the question of the use of an airway. 
It is contended that if the patient is deeply 
enough anaesthetized to tolerate the inser- 
tion of an oropharyngeal airway, she is too 
deeply anaesthetized to permit the de- 
livery of her child. On the other hand, 
stimulation of the pharynx is one of the 
more reliable methods of inducing retch- 
ing and vomiting, and if attempts are 
made to insert a pharyngeal airway in 
cases anaesthetized lightly enough for the 
operation on hand, the figures of maternal 
mortality from aspirated vomiting might 
well be increased. 


Part IV: 


IN the previous sections it has been de- 

monstrated that: 

(a) thiopentone may satisfactorily be used 
in obstetric anaesthesia without the 
production of neonatal depression; 

(6) the time taken over delivery should 
in no way influence the utilization of 
thiopentone; 

(c) vomiting during anaesthesia is less 
likely to occur when thiopentone is 
used than when an inhalational an- 
aesthetic is employed for induction; 

(d) gastric emptying time, even in pro- 
longed labour, is rarely increased 
beyond the normal range during the 
first stage; 

‘e) a semi-solid/fluid diet is sufficient to 
satisfy the woman in labour, and 
further diminishes the likelihood of 
vomiting should an operation be 
necessary ; 
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Finally there is a growing practice of 
intubating obstetric cases (see part II). 
The act of intubation itself carries definite 
risks, though small. The method neces- 
sarily implies slightly more pre-operative 
fuss and delay and appears, to the writer, 
not to be justifiable for routine use. 
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GENERAL DISCUSSION AND SUMMARY 


(f) if a relaxant drug is administered, it 
is probably wiser to use d-tubocura- 
rine than gallamine; 

(g) placental transmission continues up 
to the completion of delivery of the 
infant. 

On the basis of this experience, the 
writer feels justified in suggesting the fol- 
lowing régime for obstetric anaesthesia. 

The diet outlined in Part III should be 
instituted as soon as labour commences. 
If an anaesthetic is called for there will 
then be no necessity to pass a stomach 
tube pre-operatively. Naturally, if an 
emergency operation has to be undertaken 
before the onset of labour, then, as in a 
general surgical case, a Wangenstein No. 
20 tube is passed if the patient has eaten a 
substantial meal during the previous four 
hours. 

Atropine 1/100 grain (0.7 mg) only is 
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given pre-operatively. The morphia/ 
nalorphine sequence has not been used by 
the writer: it appears to him to introduce 
an unpredictable hazard for the infant; 
furthermore, in most obstetric cases there 
is little time for effective pre-operative 
sedation. The patients for forceps delivery 
need not be placed in the lithotomy 
position before the induction of anaesthe- 
sia; the patient for Caesarean section may 
be induced in the anaesthetic room, 
though it is probably safer that she should 
be awake when transferred to the theatre 
table because of the difficulties of trans- 
port. 

Anaesthesia is induced with about 
250 mg thiopentone. If a relaxant is used 
for Caesarean section, d-tubocurarine 
chloride (15 mg) is recommended in 
preference to gallamine _ triethiodide; 
relaxants are not advised for forceps 
deliveries. 

The lowest effective concentration of 
cyclopropane in oxygen is used to main- 
tain anaesthesia. As soon as the foetal 
head is “crowned” or the uterus is in- 
cised, cyclopropane is discontinued and a 
high flow of oxygen administered; this is 
continued until the child is delivered, after 
which the maintenance of anaesthesia with 
cyclopropane is resumed. An airway is not 
used before delivery. 

A detail worth remembering is that, 
paradoxically, an elective Caesarean 
section is more difficult to anaesthetize 
satisfactorily than an emergency case. 
This is so because the elective patient, 
not having been in labour, needs more 
anaesthetic, and hence the possible risk 
to the infant is greater. 

The writer realizes that his experience 
has been confined entirely to hospital 


practice. However, he suggests that the 
method of anaesthesia outlined above 
could well be followed with slight modi- 
fications in general practice. All cases in 
the home will be forceps deliveries, and 
for these, following induction with thio- 
pentone 250 mg, anaesthesia could be 
maintained with a nitrous oxide-oxygen 
mixture and a further dose of thiopentone 
could, if necessary, be given after delivery 
of the child. Many will greet the advocacy 
of this method with scepticism. It is an 
aphorism in anaesthesia that ether is the 
safest anaesthetic in the hands of the 
learner or the occasional anaesthetist— in 
midwifery it is certainly not. If a general 
practitioner (and here are excluded the 
experienced practitioners referred to in 
Part IIT) is accounted incapable of giving 
250 mg thiopentone with safety to the 
woman in labour, then he is certainly 
extremely liable to produce a stormy in- 
duction with open ether. These remarks 
apply equally well to the trainee anaes- 
thetist, who should not be required or 
allowed to practise the technique of in- 
duction with inhalation anaesthetics on 
obstetric patients. 

Finally, there is the question of resus- 
citation. Recently the writer has had 
personal experience of two apparently 
dead infants (delivered by breech extrac- 
tion) who responded with striking prom- 
ptitude to endotracheal intubation and 
oxygenation. This is an experience com- 
mon to many in hospital practice, and 
serves to emphasize a belief long held by 
the writer. Contrary to the views ex- 
pressed by Walker (1954), who designated 
the paediatrician for the task, the writer is 
convinced that the clinician who must be 
responsible for resuscitation of the new- 
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born is the anaesthetist. It is the anaes- 
thetist who has the greatest experience of 
dealing with the unconscious patient, who 
has observed the course and possible com- 
plications of delivery and knows best the 
pharmacology of the drugs employed; 
who possesses a specialist knowledge of 
oxygen therapy; and who is the most 
adept at intubating. The responsibility of 
any postoperative patient—outside the 
province of the surgery involved—is that 
of the anaesthetist, and the same should 
apply in the case of the neonate. 


SUMMARY 


A method of anaesthetizing forceps 
deliveries and Caesarean sections is pro- 
posed, on the basis of detailed investiga- 
tion of 75 cases and of the personal con- 
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duct of 250 cases without foetal or mater- 
nal mortality of anaesthetic origin. 
Further suggestions are made regarding 
the general management of both mother 
and child. 
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FACULTY OF ANAESTHETISTS 
OF THE 
ROYAL COLLEGE OF SURGEONS OF ENGLAND 


EIGHTH ANNUAL GENERAL MEETING 
AND ANNIVERSARY DINNER 


The Annual General Meeting on Wednesday, 
March 21, 1956, was attended by eighty-one 
Fellows and Members, and this was followed by 
the Joseph Clover Lecture which was delivered by 
Dr. K. W. Donald, Reader in Medicine at the 
University of Birmingham, on “The Gaseous 
Environment ”. 

The Eighth Anniversary Dinner was held in 
the evening. Two hundred and forty people 


attended this, including many distinguished 
visitors among whom were the Minister of Health, 
the Rt. Hon. R. H. Turton, and the High 
Commissioner for India, Mrs. Vijaya Lakshmi 
Pandit. 


ELECTION OF FELLOWS TO THE BOARD 
As a result of a postal ballot for the election of 
three Fellows to the Board, Drs. Geoffrey Stephen 
William Organe, Bernard Richard Millar Johnson, 
and Arthur Ivor Parry Brown were elected. 
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POSTOPERATIVE MUSCLE PAINS* 


BY 


PATRICIA HEGARTY 
Southend General Hospital, Essex 


MUSCLE pains have been reported as 
occurring after the administration of suxa- 
methonium chloride. Bourne et al. (1952) 
made passing mention of this, but not until 
1954 did Churchill-Davidson fully des- 
cribe these pains and determine their 
incidence — primarily in the ambulant 
patient. His series was small, covering 68 
patients. In view of considerable specula- 
tion on the frequency and importance of 
these pains it was decided to make a more 
detailed survey of their incidence and to 
this end two concurrent series of patients 
were submitted to a careful postoperative 
follow-up. Two consecutive groups of un- 
selected patients were observed during and 
following (plastic, oral, traumatic, and a 
few who had had abdominal) surgery. 
Both groups underwent comparable sur- 
gical procedures which were mainly 
plastic and oral, and all had a minimum of 
24 hours bed rest postoperatively. Ages 
ranged from 4 to 83 years. Children under 
4 years were excluded as unreliable wit- 
nesses, and the majority of patients were 
between 16 and 50 years of age. The first 
group consisted of a series of patients who 
received suxamethonium chloride during 
anaesthesia, and the second group, acting 
as a control, was composed of those 
patients who did mot receive suxa- 
methonium chloride but gallamine tri- 





* Work done at Queen Victoria Hospital, East 


Grinstead. 


ethiodide, decamethonium iodide or other 
relaxant. 
METHOD 


The pre- and postoperative medication 
and type of anaesthesia did not vary in the 
two groups, and was as follows: 


Premedication 

Adults under 65 years of age: papaver- 
etum } grain (20 mg); scopolamine 1/150 
grain (0.4 mg). 

Adults over 65 years of age: papaver- 
etum % grain (10 mg); atropine 1/100 
grain (0.6 mg). 

Children under 56 Ib (25 kg) in weight: 
quinalbarbitone } grain to 3 grains (30- 
180 mg) according to weight and atropine 
1/100 grain (0.6mg). 


Postoperatively 
Adults: pethidine 100 mg, or papaver- 
etum } grain (20 mg), or butobarbitone 3 
grain (180 mg) on evening after operation. 
Children: Nepenthe intramuscularly 
according to age and weight. 


Anaesthesia 

Induction in all adults and in most 
children was with thiopentone sodium 200 
to 500 mg; a few children were induced 
with nitrous oxide or cyclopropane. 

Maintenance of anaesthesia was by 
nitrous oxide and oxygen with the addi- 
tion, where necessary, of pethidine, thio- 
pentone, or cyclopropane. 
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Relaxant 

The only difference between the two 
series investigated was that one received 
suxamethonium chloride, the other did not. 


Group 1: 149 patients received suxa- 
methonium chloride; 86 received suxa- 
methonium chloride as the sole relaxant, 
and 63 received suxamethonium chloride 
combined with a simultaneous injection of 
decamethonium iodide, by which means 
more prolonged muscle paralysis of rapid 
onset was achieved. 

When given alone, the initial dose was 
suxamethonium chloride 50-75 mg and 
the average total dose was 150 mg; in the 
other cases a single dose of 50 mg suxa- 
methonium chloride, and 4 mg decameth- 
onium usually sufficed. 

Group 2: None of these patients re- 
ceived suxamethonium chloride. Where 
relaxation was necessary it was achieved 
by gallamine triethiodide, decameth- 
onium, or ether. This group numbered 96 
patients. 


RESULT OF FOLLOW-UP 

264 patients were followed up post- 
operatively; of these, 168 had received 
suxamethonium chloride while under 
anaesthesia, but for reasons given (table I) 
it was necessary to exclude 19 cases—re- 
ducing group 1 to 149 patients. The 
remaining 96 patients comprise group 
2—the “ control ” series. 

Table II shows the division of patients 
into their respective groups. 

All the following tables (III, IV, V and 
VI) are related to the 149 patients in 
group 1. 

Table III shows the subdivision of 
group | into (a) those receiving suxameth- 
onium chloride as sole muscle relaxant 
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Taste | 
Cases excluded from the series comprising Group | 





A mentally deficient patient ... ... ... ... ... 1 
Non-English speaker .. eae toed 
Paraplegic with chronic cervical arthritis aa 1 
Trauma of accident confusable with suxameth- 
onium chloride type of pains ae aS 
Gallamine triethiodide given before or after 
suxamethonium chloride. ; : 6 
Terminal illness—patient too weak to question sa 
Paw 3rd postoperative day—low backache in 
*“lumbago” subject en? oe 
Patient very weak following laryngectomy eee 
Patient vomited copiously postoperatively and 
subsequently complained of abdominal pain ... | 
Patient who suffered from “chronic rheumatism” . | 
Neck stiffness probably due to local effect of 
surgery ‘ I 
Where ether anaesthesia preceded administration 
of suxamethonium chloride .. Ce oc ee Fe oe 











Total number excluded La Rs eine ioe 
TABLE II 
Total number of patients seen postoperatively ... 264 
Total number to whom suxamethonium chloride 
was administered . + 
Number excluded from series (see Table 1) ... 19 
Number remaining in series (Group 1) ..._ ... 149 
Number of patients who did not receive suxa- 
methonium chloride (Group2) ... ... ... ... %6 
Taste III 


Subdivision of Group 1 





(a) Number of patients having suxamethonium 


chloride as sole relaxant aes 86 
(b) Number of patients who had decamethonium 

combined with suxamethonium chloride ... 63 

Total whale Wd is PEEISC eS cee 





during anaesthesia (86 patients), and (6) 
those receiving suxamethonium chloride 
and decamethonium iodide (63 patients). 
Table IV shows the incidence of pains. 
Twenty per cent of these patients were 
found to develop pains or stiffness follow- 
ing administration of suxamethonium 
chloride. No patient in group 2 com- 
plained of pain or aches of this type. 
Table V shows the distribution of pains. 
Some patients complained of pain and 
aches, or of stiffness, and these pains were 
most common in the neck, abdominal 
muscles, and subcostal region, or they 
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TABLE IV 
Incidence of pains 
No. of Total in Type of pain Total for % for whole 
Group patients series Mild Moderate Severe Totals group Group 
Suxamethonium 86 11 6 5 22 25.6 
| chloride, alone | 
I. Suxamethonium 149 30 20.1 
chloride and 
| decamethonium | | } 
iodide 63 4 1 3 8 re.7 
2. Other means of 
relaxation 96 96 0 0 0 0 0 0 0 
TABLE V 


Sites of pain and stiffness 





Generalized pains seine aie eden 
Chest subcostal or retrosternal 
Neck stiffness only 

Neck and subcostal region 
Abdominal and chest muscles ... 
Abdominal and neck muscles ... 
Abdominal muscles only ... 
Neck and legs 

Interscapular 


3 | 
i) —WeWrwh RO 


Total 





were of the generalized character resemb- 
ling those which accompany acute influ- 
enza, but pyrexia did not occur. 

Some of the affected patients. volun- 
teered graphic descriptions of their dis- 
comfort such as: “Am just one big ache 
everywhere like after a hard day of P.T.”; 
“ Feel as if I had been kicked in the ribs 
and tummy ”’; “ As if my neck was crack- 
ing in two”; “ Feel as if I had been shut 
up in a trouser-press ” ; “I daren’t move 
or cough, I ache all over.” 

In all cases, except one, the pains 
appeared the morning following opera- 
tion. One case only developed pain 
on the second postoperative day within a 
short time of getting up. 

Depending on severity and duration, 
pains were grouped into (a) mild, (b) 
moderate, and (c) severe. 

(a) Mild. Usually a single site. Com- 


B 


monly in neck, or subcostal region. Did 
not last into second postoperative day if 
the patient remained in bed. 

(b) Moderate. Pains were in two or 
more sites. Commonly abdominal and 
neck, or abdominal and chest muscles. 
Duration of discomfort varied but patients 
were usually free from symptoms on the 
third postoperative day. 

(c) Severe. Pains were generalized and 
so disabling that the patient was immobil- 
ized. The usual duration was 72 hours. All 
these patients were confined to bed till 
symptom free. Analgesics were necessary. 
Acetylsalicylic acid 20 grains (1.2 g) t.i.d. 
was used with fairly good results. Pethi- 
dine 50 mg gave only temporary relief. 
Codein in small doses was not effective. 

Table VI shows an interesting variation 
in sex incidence. 


TABLE VI 
Shows the sex incidence of these pains 





Those with pain 
Number of females in 








Group | 82 25 32.8% 
Number of males in 
Group | 67 5 7.5% 
Totals 149 30 20.1° 
DISCUSSION 


The muscle fasciculations which pre- 
cede onset of paralysis by suxamethonium 
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chloride were believed to bear some rela- 
tion to the postoperative sequelae. Bourne 
et al. (1952) state that where fasciculations 
are vigorous postoperative stiffness is more 
likely. The amount of fasciculation and 
the degree of subsequent relaxation de- 
pend on the dose and rate of injection of 
the suxamethonium chloride (Mayrhoffer, 
1952). Rapid injection of even a small dose 
of suxamethonium chloride causes marked 
muscle twitching followed by profound re- 
laxation which is very transient, but more 
slowly given injection causes barely per- 
ceptible fasciculation and is followed by a 
less complete paralysis (Tewfik, 1953). 
For these reasons it is logical to inject the 
initial depolarizing dose very slowly. 
However, the twitch-pain relationship is 
not constant. Five patients in the series 
who exhibited violent muscle twitching on 
injection of the drug did not suffer any 
postoperative discomfort. 

Fasciculations are usually less marked 
in children and old people, and within the 
limits of this series postoperative pains in 
these patients appeared less common. As 
mentioned previously, most patients in the 
group under investigation fell between the 
ages of 16 and 50 years of age. 

Churchill-Davidson (1954) first des- 
cribed these pains and estimated that the 
incidence was far higher in ambulant out- 
patients (66 per cent) than in those con- 
fined to bed (13.9—5.6 per cent). 


CONCLUSIONS 

From this survey the following facts 
emerge: 

That suxamethonium chloride may be 
followed by postoperative pains and stiff- 
ness in 20 to 25 per cent of patients. 
Combining a second depolarizing muscle 
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relaxant with suxamethonium chloride 
does not increase the incidence of pain, 
and may decrease it. 

Suxamethonium chloride has the ad- 
vantage of providing profound relaxa- 
tion with rapid reversal, but a neuro- 
muscular blocking agent which acts 
for five minutes and whose unpleasant 
sequelae may stretch into the third post- 
operative day, is not “ short acting” in any 
true sense. Furthermore, the postoperative 
immobility which it may impose might 
favour the development of unpleasant or 
dangerous postoperative complications. 
Some patients who, from a surgical aspect, 
were fit for discharge from hospital, per- 
force remained in bed a further 48 hours 
to recover from the effects of suxameth- 
onium chloride. 

It would appear that the routine use of 
suxamethonium chloride should be re- 
stricted to those cases where its advantages 
outweigh the risk of its unpleasant 
sequelae. 

SUMMARY 

Investigation of a series of 149 patients 
in hospital who received suxamethonium 
chloride showed that 20 per cent de- 
veloped postoperative muscle pains. 

In a concurrent series where relaxation 
was obtained by other means there was 
complete absence of these pains. 
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POSTURE AND ANAESTHESIA FOR SPINAL OPERATIONS 
WITH SPECIAL REFERENCE TO INTERVERTEBRAL DISC 
SURGERY 


BY 


ALEXANDER R. TAYLOR 
Royal Victoria Hospital, Belfast 


Coin A. GLEADHILL 
Richmond Hospital, Dublin 


WILLIAM L. BILSLAND 


S.E. Northumberland Hospitals 
‘All lately of the Department of Surgical Neurology, 
Royal Infirmary, Edinburgh) 


AND 


PAuL F. MuRRAY 
St. Lawrence’s Hospital, Dublin 


THE difficulties met with in operating on 
a lumbar intervertebral disc protrusion 
are caused chiefly by extradural bleeding. 
If a method is adopted ensuring a neglig- 
ible tension in the extradural veins, which 
at operation cannot be ligated, and often 
cannot be seen, the protrusion may be 
visualized and removed with the minimum 
manipulation of the nerve roots. Such a 
method is described in this paper. No 
originality is claimed for it, and its under- 
lying principles have been stated else- 
where. A short description of it seems 
called for, however, because a study of the 
literature on spinal surgery makes it 


clear that methods are still being widely 


used which, because they ignore certain 
anatomical principles, can lead only to 
troublesome and unnecessary bleeding. 


MATERIAL 


The authors operated on upwards of 
300 cases of lumbar disc protrusion be- 
tween 1947 and 1950 and the opportunity 
was taken to try out every reasonable posi- 
tion and anaesthetic method likely to pro- 
duce a bloodless field. It was realized that 
the bleeding to be encountered was 
venous, and that arterial pressure mat- 
tered relatively little. Any method to be 
successful had to ensure the removal of 
pressure from all venous fields having easy 
connection with the vertebral venous sys- 
tem, of which the extradural plexus forms 
the most important part. Before describing 
the method finally selected, brief con- 
sideration will be given to the anatomical 
factors involved. 
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THE VERTEBRAL VENOUS SYSTEM 


We are indebted mainly to Batson 
(1940) and Herlihy (1947) for their des- 
criptions of the functions of the vertebral 
venous system. It is connected segmentally 
at all levels with the caval system in the 
head, thorax and abdomen, apparently 
without valves. Because of its strategic 
position it acts as a reservoir accepting the 
overflow from any of the interconnected 
systems subjected to increasing pressure. 
Batson (1940) demonstrated this by injec- 
tion of contrast medium into the dorsal 
vein of the penis, in cadavers and apes. 
Normally the injected dye found its way 
to the caval system and thence to the right 
heart. If the abdomen was compressed it 
found its way in quantity to the extradural 
and intradural veins, and to the veins of 
the vertebral bodies. Thoracic compres- 
sion might be expected to produce similar 
results. Scott and Furlow (1944) have 
shown how Valsalva’s manoeuvre—forced 
expiration against a closed glottis—fills 
the extradural venous plexuses, thereby 
narrowing and driving cephalad a column 
of opaque oil in the spinal subarachnoid 
space. Cerebral phlebograms described by 
Ray (1951) demonstrated similar intra- 
cranial connections. Diodrast injected into 
the superior sagittal sinus with the internal 
jugular veins compressed quickly appeared 
in the vertebral venous system of the neck. 

Batson summed up the position as fol- 
lows: ——“ It is proposed that in addition 
to the recognized system of veins, the pul- 
monary, the caval and the portal we add 
as a fourth the vertebral system of veins. 
According to this concept, in every act of 
coughing, straining or lifting with the 
upper extremity, the blood is not only 
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prevented from entering the thoraco- 
abdominal cavity, it is actually squeezed 
out of the cavity”. 


POSITION ON THE OPERATING TABLE 


It will be obvious from the foregoing 
review that the position of choice in spinal 
operations should avoid abdominal and 
thoracic compression. Further, as the 
pressure in a valveless venous system is 
lowest at its highest point the body should 
be placed on the table so that the opera- 
tion field is the highest point. The posi- 
tions in common use for spinal surgery 
should be examined in the light of these 
precepts. 


(1) Patient prone ona flat table. This 
causes abdominal compression increasing 
with the corpulence of the patient. 
Modifications of slope on a table which 
“breaks” allow the head and feet to fall, 
bringing the operation field to the highest 
point but bring about increased caval pres- 
sure in the abdomen. 


(2) Patient on the side with the spine 
fully flexed. This can be carried out in a 
manner which leaves the neck, chest and 
abdomen free of pressure, and with the 
table head down, the lumbosacral region 
can be the highest part. In practice it has 
been observed that the surgeon, in order 
to open the interlaminar spaces, calls for 
a degree of spinal flexion which neces- 
sitates full hip flexion, and results in ab- 
dominal compression. 


(3) The Mohammedan Praying Posi- 
tion described by Lipton (1950). The 
patient is face down, sitting on his heels 
with his chest and shoulders supported by 
pillows. The lumbosacral region is at the 
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highest level, but again the hips are fully 
flexed and the abdomen compressed. It is 
claimed for this position that the abdomen 
hangs freely between the thighs, but in 
fact the feeling of abdominal constriction 
in the conscious patient in this position is 
considerable. It should be compared with 
the sensation of freedom from abdominal 
pressure experienced when supported on 
the iliac spines over the back of a sofa— 
which is essentially position 4. There is the 
further disadvantage that full flexion of 
the hips pulls taut the lumbodorsal fascia 
and sacrospinalis muscles. This neces- 
sitates a much longer incision than that 
required if the muscles are slack and 
easily retracted. 


(4) Fack-knife face down position sup- 
ported on the pelvis. This is the position 
of choice. The patient is face down, the 
knees semiflexed and the thighs flexed 45 
degrees on the trunk. Weight is borne on 
the anterior prominences of the pelvis. In 
effect the body is hung up on the anterior 
superior iliac spines, the remainder of the 
weight being distributed over the anterior 
surface of the legs, the upper sternum and 
the shoulders. The abdomen sinks down- 
wards towards the table and is completely 
free from pressure. The thorax is not com- 
pressed and the neck is free. The lumbo- 
sacral field is the highest part. 

Support for the pelvis can be achieved 
in different ways. Many of the operations 
in the present series were carried out on a 
table designed by Professor Norman Dott 
made up of a series of shallow U-shaped 
segments each vertically adjustable. The 
patient was laid flat on the table and 
the segment underlying the iliac spines 
raised well above the others allowing the 
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abdomen to sink well down in front of it. 
Without such a table two parallel supports 
12 inches apart can be made from sorbo 
rubber segments to support the iliac 
spines. Unfortunately this structure is not 
very stable and the patient is apt to slip 
inwards off one support, the other one 
then compressing his abdomen and causing 
troublesome bleeding in the middle of the 
operation. To obviate this, one of us (C. 
A.G.) made a simple piece of apparatus 
which can be used with any ordinary table. 
It consists of a fiveply wood base, two bed- 
blocks of the volcano-with-crater type, a 
piece of metal tubing and a square wooden 
block. One bed block is screwed to the 
board, the other is bored through near its 
base to permit it to slide along the metal 
tube (see fig. 1). This allows the apparatus 
to be adjusted to the patient’s width whilst 
he is in the supine position (fig. 2). The 
sliding block is then fixed with pins passed 
through holes drilled at suitable intervals 
in the metal tube. The inner rim of the 
“crater” is pared off to fit the curvature 
of the abdominal wall at the iliac crest. 
The anterior superior iliac spine rests in 
the crater, which is padded with adhesive 


sorbo and gamgee. The table can be tilted 
on either axis, provided the base is fixed 


to the table (fig. 3) and the patient is pre- 
vented from slipping, by means of a saddle 
(fig. 4) and by suitable side-plates against 
the thighs (not shown in illustration). The 
abdomen and thorax are clear of the table 
as far as the nipples. 

These methods allow the extradural 
veins to collapse almost completely. Un- 
distended they can be gently displaced 
without being torn. Even if torn, they 
bleed very little and do not seem to bleed 
subsequently. At least we may say that we 
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Fic. 1 


Pelvic support made from bed blocks. The right limb is movable on the metal 
bar and is fixed by split pins. 





Fic. 2 


Adjusting distance apart of blocks with patient supine. The centre of each 
block should lie over the anterior iliac spines. 


have never found it necessary to open a 
wound for reactionary haemorrhage, nor 
has there even been evidence of extradural 
accumulation of blood following opera- 
tion. This position does not undo the 


normal lumbar lordosis to the extent 
achieved by the lateral and kneeling posi- 
tions, but exposure has not been found to 
be difficult on this account. The traction 
which is applied to the lumbosacral region 
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Fic. 3 
Lateral view showing the abdomen lifted clear of the table with the weight 
distributed between the pelvis, legs and shoulders. 





Fic. 4 
Showing the uses of a saddle to allow greater foot down tilt if the surgeon 
prefers the spine to be flat. (This is not strictly necessary.) 


by the weight of the legs and trunk as they 
tend to slide down their respective slopes 
tends to undo lordosis. 


INDUCED HYPOTENSION 


It has been said by Enderby (1952) that 
when vasomotor reflexes are active, com- 


pensation for the effect of posture is so 
efficient that any effect on bleeding is usu- 
ally small. This statement does not have 
our unqualified support when applied to 
the particular problem under review, but 
to supplement the effects of posture, hypo- 
tensive techniques were extensively tried 
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in this series. Over 50 patients had high 
spinal anaesthetics with total sympathetic 
blockade, after the technique of Griffiths 
and Gillies (1948). The systolic blood 
pressure was reduced to anything from 60 
to 90 mm. This gave an operative field 
which could be described as cadaveric. 
The extradural veins were completely col- 
lapsed and often difficult to detect. Disc 
lesions could be easily exposed and the 
operations completed with the minimum 
of difficulty and displacement of the nerve 
roots. There was no operative mortality 
nor morbidity attributable to the tech- 
nique. 

More recently in a small series of cases 
we have induced hypotension with hexa- 
methonium bromide (Burt and Graham, 
1950). Perfect operating conditions were 
similarly obtained by this method. 

Latterly we have forgone the refinement 
of controlled hypotension, because satis- 
factory conditions can be obtained with 
posture alone. The associated risks are 
thereby eliminated. These risks are admit- 
tedly small, and become progressively less 
with increasing experience of the tech- 
nique, but there is apparently greater 
danger of cardiac arrest in the prone jack- 
knife position than in other positions— 
vide Enderby (1952). Should it occur in 
the middle of an operation, it might be 
difficult to institute cardiac massage with- 
in the permissible time. Hypotension in- 
duced by hexamethonium bromide is open 
to additional objections. Experienced ob- 
servers of large series, Enderby (1950, 
1951, 1952) and Boyan and Brunschwig 
(1952), have made the point that younger 
patients require larger doses and exhibit 
more variable responses. Most patients 
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requiring intervertebral disc removal fall 
into this younger group. 

The technique of sympathetic blockade 
by epidural injection has been described 
by Bromage (1952). It would appear to 
carry the same risks. 

Brown (1953) has described additional 
refinements designed to reduce venous 
tension. The expiratory valve is removed 
from a semiclosed circuit and a length 
of corrugated rubber tubing substituted 
which forms a T-junction with the outflow 
tube and has its distal end open to the 
atmosphere. This allows a reduction in 
intrapleural pressure on expiration. To 
avoid rebreathing and CO: accumulation 
a total gas flow of 10 litres per minute is 
required. 

To lower intra-abdominal pressure 
Brown injects curarizing agents as often 
as may be necessary to maintain flaccidity 
while preserving spontaneous respiration. 
Assisted respiration will of course increase 
intrapulmonary venous tension. Brown’s 
results expressed as average blood loss per 
patient are interesting. 

Total sympathetic blockade by spinal 

anaesthesia—less than 5 ml. 

Hexamethonium 50-150 ml. 

Relaxants 5—20 ml. 


OPERATIONS ON THE THORACIC AND 
CERVICAL SPINES 


Little modification on the proposed pos- 
ture is required for thoracic spinal opera- 
tions. With the pelvis elevated and the 
abdomen free the table is tilted feet down 
so that the field of operation is the highest 
part. The head is low, and the rigidity of 
the upper part of the thoracic cage pre- 
vents pressure on the great veins. 
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The cervical spine is best operated on 
with the patient in the sitting position 
without the aid of hypotensive techniques. 
This is the recommendation of Mixter 
1951) and others. Some recent papers 
have hinted at the advantages of the sit- 
ting position without positively recom- 
mending it. The vascularity of the area is 
indicated by Allen (1952) who in his care- 
ful description of operations for cervical 
bony spurs refers frequently to the engorg- 
ment of the extradural venous plexus. This 
engorgment is not found in the sitting 
position. The veins ooze if torn but are 
easily controlled. No other position is 
quite so satisfactory, although in the ab- 
sence of facilities for the sitting position, 
bleeding can be kept within reasonable 
limits with the patient prone by applica- 
tion of the principles laid down in this 
paper. These are absence of pressure on 
thorax, abdomen and neck with moderate 
elevation of the top of the table, the 
patient’s head being suported on a cerebel- 
lar head rest. 


SUMMARY 


Extradural bleeding is the only cause of 
technical difficulty in the operation for 
intervertebral disc removal. The reasons 
for congestion of these veins are con- 


sidered with special reference to the con- 
nections of the vertebral venous system. 

Postures in common use are reviewed 
and the prone jack-knife position chosen 
as that producing the best operating con- 
dition. 

The additional role of methods to 
induce hypotension is examined. 

The application of the principle of 
venous decongestion to operation on the 
cervical and thoracic spine is described. 
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A DANGER OF A NASAL CATHETER USED AS A MEANS OF 
OXYGENATION POSTOPERATIVELY 


BY 


E. S. N. FENTON 
Broadgreen Hospital 


CASE HISTORY 


THE patient was a woman of 47 years, 
weighing 10} stone (65.5 kg). Mitral 
stenosis had been diagnosed five years 
previously. Her disability was not then 
severe, but dyspnoea was increasing and 
she had recently developed a dry cough. 
She had never been in cardiac failure. 

On examination. No cyanosis—regular pulse. 


Heart. Not enlarged clinically. Mitral presystolic 
murmur and opening snap audible. 


Lungs. Dry. 

B.P. 140/80. Haemoglobin (Haldane) 90. Vital 
capacity 2,120. Maximum breathing capacity. 60 
litres / min. 


X-ray showed some enlargement of left auricle. 
E.C.G. showed no marked abnormality except for a 
flat P wave in lead I and notched and somewhat spread 


QRS complex. 
Cardiac catheter showed a mean P.A. pressure 38 


mm / Hg. 

_On account of the moderate pulmonary hyperten- 
sion, Operation was decided upon. 

Anaesthetic. 

She was premedicated with papaver- 
etum 4 grain (20 mg) and scopolamine 
1/150 grain (0.45 mg) two and a half 
hours before operation. On arrival in the 
theatre she was given oxygen to breathe 
for two minutes from a face mask and bag. 

Induction was with nitrous oxide and 
oxygen 6:14 litres and she was given 
d-tubocurarine chloride 25 mg when 
consciousness was lost. A No. 9 cuffed 
endotracheal tube was introduced and 


connected to a “to and fro” absorption 
circuit. Anaesthesia was maintained with 
nitrous oxide and oxygen 2: | litres. 

The operation lasted for two and a half 
hours and was without abnormal incident. 
A good split of the mitral valve was ob- 
tained. 

At the end of the operation, atropine 
1/50 grain (1.3 mg) and neostigmine 5 
mg were given and the patient was re- 
turned to the ward with satisfactory 
respiration and responding to questions. 
For her journey from the theatre to the 
ward a nasal catheter was introduced and 
this was connected to the oxygen cylinder 
carried on the trolley. No flow meter was 
used and the rate of flow was simply 
guessed by the feel of it. When the de- 





— 


livery tube was first connected to the | 
catheter there was some belching and it | 


was thought that the catheter must have 
passed beyond the nasopharynx and into 
the oesophagus. It was therefore with- 
drawn and strapped to the forehead. On 
arrival in the ward a matter of two or three 
minutes later, the oxygen on the trolley 
was disconnected and the patient put in an 
oxygen tent. 

One hour later, the patient’s condition 
was found to have deteriorated and her 
abdomen was discovered to be in a state of 
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A DANGER OF A NASAL CATHETER 


gross distension. A stomach tube was 
passed and a small amount of bloodstained 
fluid was withdrawn but no gas. A flatus 
tube was passed without result. A straight 
X-ray of the abdomen and chest revealed 
a gross pneumoperitoneum and no pneu- 
mothorax. 

The gas was withdrawn and a nor- 
adrenaline drip was started to combat the 
circulatory failure which had developed. 
Her condition improved during the next 
two anda half hours and then she suddenly 
deteriorated and died. 

Pcstmortem examination revealed that 
conditions in the chest were those expected 
following valvotomy. Gas was present in 
the peritoneal cavity. The stomach showed 
signs of enormous distension, the muscle 
fibres were laminated and separated and a 
minute tear was present in the mucosa. 
Extensive bleeding had occurred into the 
stomach and small intestine. There was no 
sign of gastric ulcer and sections of the 
stomach wall were normal. 


DISCUSSION 


Throughout the operation inflation was 
carried out through a cuffed endotracheal 
tube. The only positive pressure from a 
mask took place just before intubation and 
this was only for a few moments. The 
gross distension of the abdomen which was 
seen later in the ward would certainly 
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have been noticed had it been there when 
the patient was on the operating table. 

It seems likely, therefore, that it only 
developed after the patient left the theatre, 
and that the flow of oxygen from the nasal 
catheter must have caused it. The patient 
was rather the short necked type and the 
catheter must have reached beyond the 
cricopharyngeus muscle, even after with- 
drawing it, and the flow of oxygen must 
have been delivered into the oesophagus. 
The cardiac sphincter must have been re- 
laxed and the pylorus in spasm in order 
that the stomach could be so grossly dis- 
tended. This seems unusual shortly after 
the administration of neostigmine. 

The cylinder on this trolley was fitted 
with a simple pin type regulation valve. 
Presumably the cricopharyngeus muscle 
was an efficient sphincter and the oxygen 
continued to flow into the oesophagus and 
stomach, causing inflation and _ finally 
rupture. 

It must be emphasized that if a nasal 
catheter is to be used for delivery of 
oxygen care must be taken firstly to ensure 
that the oxygen cylinder is fitted with an 
efficient reducing valve of the low pressure 
Adam’s type which will limit the extent 
of any possible build-up of pressure, and 
secondly to see that the catheter lies in the 
nasopharynx and has not passed through 
the cricopharyngeal sphincter. 
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THE MANAGEMENT OF DIABETIC PATIENTS NEEDING 


ANAESTHESIA* 


BY 


J. E. CATES 
Department of Medicine, University of Bristol 


MEMBERS of this Society must have had a 
far wider experience than I of the prob- 
lems in the management of diabetics 
undergoing anaesthesia. This paper is in- 
tended to serve as a basis of discussion, and 
is no more than a physician’s point of view 
of the problem. It would probably be help- 
ful to begin with a review of the applied 


physiology. 


APPLIED PHYSIOLOGY 


Diabetes is a disorder of metabolism, of 
both sugar and fats. The signs and symp- 
toms produced can be divided into three 
separate groups. Firstly, there are those 
attributable to a rising blood sugar. The 
high blood sugar leads to.glycosuria, and 
this causes polyuria, vulvitis and thirst. 
These symptoms mean little more than 
that the patient has diabetes; apart from 
their diagnostic significance they are of no 
importance. The presence of sugar in the 
urine and of a raised blood sugar likewise 
merely tell that the patient has diabetes 
mellitus. Secondly, there are symptoms 
attributable to disturbance of fat metabol- 
ism; those due to the development of keto- 
sis. In some diabetics if the high blood 
sugar is allowed to continue, especially if 





*Condensed from a paper read to the Society of 
Anaesthetists of the South-West Region on Saturday 
afternoon, November 26, 1955. 
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the patient has an infection, operation or 
injury, ketones are produced. At first this 
gives rise to no symptoms, and the only 
clue is the presence of ketones in the urine. 
The Rothera test will detect this first, for 
it is positive with as little as one part in a 
quarter of a million. A higher concentra- 
tion of ketones in the urine is shown by a 
positive ferric chloride test. When ketones 
accumulate in the body the patient begins 
to develop signs and symptoms of acidosis, 
because, of course, these ketones are 
organic acids. It is this acidosis which is 
responsible for the hyperventilation which 
is obvious in severe diabetic acidosis; 
while the excretion of these acids, com- 
bined with body base, leads to loss of 
extracellular sodium, and, as a result, loss 
of much body water. Dehydration, if un- 
checked, causes severe shock with a falling 
blood pressure and peripheral cyanosis. At 
this stage there is usually vomiting, and 
sooner or later, acute dilatation of the 
stomach. The high level of blood ketones 
is blamed for the coma, but the coma itself 
is not particularly important; it is the de- 
hydration and shock which kills the 
patient. The third group of signs and 
symptoms have as yet no sure physio- 
logical explanation. From the point of 
view of anaesthetists the two most import- 
ant are peripheral neuritis and peripheral 
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MANAGEMENT OF DIABETIC PATIENTS 


vascular disease; the reasons are men- 
tioned below. 


SEVERITY OF DIABETES 


A patient with severe diabetes is one 
who rapidly develops ketosis and diabetic 
coma if deprived of insulin. Young 
patients are usually severe diabetics. Very 
often these severe diabetics need only small 
doses of insulin to keep them stable. Often, 
too, small changes in insulin or in diet 
will result in big variations in blood sugar. 
They readily develop hypoglycaemia on 
the one hand, or ketosis on the other, and 
for that reason have been called “ brittle ” 
diabetics. The mildest diabetic is one who 
does not devolop ketosis when deprived of 
insulin. These patients are usually fat, 
elderly women. They may be insulin-re- 
sistant: that is to say that they will tolerate 
large amounts of insulin. In many cases, 
however, insulin is contra-indicated in 
their treatment. Therefore patients who 
pass sugar in their urine, even if having a 
large dose of insulin, are not patients with 
severe diabetes—they are insulin-resistant 
patients. The severe diabetics, the ones 
needing special care during and after 
operations, are in general the younger 
ones, often needing only a small dose of 
insulin. 


EFFECTS OF ANAESTHESIA ON 
DIABETICS 


The normal response of the body to any 
injury includes breakdown of body 
protein. After a severe injury, or in an 
acute illness, a patient may easily lose as 
much as 10 Ib (4.5 kg) of muscle in a 
week. This is attributed to increased 
activity of the adrenal cortex, and in par- 
ticular to increased secretion of the sugar- 
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forming steroids or glucocorticoids. This 
is why the diabetes often becomes much 
worse after any injury, infection or opera- 
tion. A patient who is on insulin, there- 
fore, may need increased dosage at these 
times even if he is eating less than he 
normally does. If these needs for increased 
amounts of insulin are not met, ketosis 
may develop. In the same way diabetics 
who normally are stabilized by diet alone 
may need insulin when they are ill, and 
when they are recovering from an opera- 
tion. 


MANAGEMENT 


The main objective of treatment, there- 
fore, is to avoid ketosis; and to do this the 
main principle to follow is that of keep- 
ing the patient’s blood sugar within 
reasonable bounds. The following “ emer- 
gency routine” is the most dependable way 
of doing this. Every six hours the patient 
is given a meal containing a fixed amount 
of carbohydrate. We usually give 50 
grammes of carbohydrate. With each meal 
the patient is given an injection of soluble 
insulin. The dose of insulin is varied 
according to the patient’s blood sugar or, 
failing that, the urinary sugar. For this 
purpose the patient should empty his 
bladder about one hour before the meal 
and again about half an hour before the 
meal. This second specimen is tested with 
Benedict’s solution, and the nurses give 
insulin in amount according to the pre- 
scribed scale. Thus if a patient is sensitive 
to insulin a reasonable dosage might be 20 
units of soluble insulin if the Benedict’s 
solution is completely reduced (red); 12 
units if it is partly reduced (green or 
yellow); and 6 units if the Benedict’s is 
not reduced at all. On the other hand, 
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if the patient is known to be insulin-resis- 
tant it would be more appropriate to give 
twice or three times these amounts. This 
emergency routine is suitable for any 
patient whose diabetes is out of control. 
If the patient is stabilized, however, there 
is no need to impose this irksome régime 
upon him until immediately before the 
operation. Strong indications for this 
emergency routine are usually held to be: 
firstly, young diabetics; secondly, patients 
with severe diabetes, whatever their age, 
i.e. those in whom ketosis is known readily 
to occur; thirdly, if they have severe sepsis 
or injury; and lastly if the operation is a 
major one. In older patients with less 
formidable operations we may often dis- 
pense with the midnight meal and insulin; 
and all that is necessary is to change the 
insulin from a long-acting preparation to 
soluble and to give an injection morning, 
noon and with the evening meal, or even 
twice a day. When the operation is a minor 
one, and when the patient’s diabetes is 
mild, no alteration in the insulin may be 
necessary; and the only precaution should 
be that the patient should report at once 
if the amount of sugar in his urine in- 
creases, or if he finds on testing with a 
suitable powder that ketones are increas- 
ing in his urine. 


PRE-OPERATIVE PREPARATION 


There are several schools of thought 
about the right way to prepare a diabetic 
for anaesthesia; but it is generally agreed 
that these are the important points. 
Firstly, that the last carbehydrate food 
should be given to the patient at least three 
if not four hours before he goes to the 
theatre, otherwise the stomach may not 
be empty. Secondly, the patient should be 
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given soluble insulin rather than a long- 
acting preparation: and lastly, that drugs 
that may affect intestinal absorption 
should be given with care. Thus atropine 
may cause delay in stomach emptying, 
and hexamethonium salts in some way 
enhance the action of insulin and may 
cause profound hypoglycaemia (Griffiths, 
1953). 


DIABETIC ACUTE ABDOMEN 


The clinical picture of an “acute 
abdomen ” in a diabetic patient presents 
problems in diagnosis as well as in man- 
agement. A diabetic patient developing 
ketosis may have severe abdominal cramps 
and muscle tenderness, and he usually 
has severe vomiting and dilatation of the 
stomach. This “false acute abdomen” in 
diabetes has to be differentiated from a 
true acute abdomen due to, say, appendi- 
citis or intestinal obstruction which has 
led secondarily to ketosis in a diabetic. In 
distinguishing the two, of course, all the 
clinical points of history and physical 
examination must be taken into considera- 
tion. The false abdomen is more likely to 
be found with vomiting of that character- 
istically dark brown or black foul fluid 
that is so characteristic of diabetic ketosis. 
The difficulty is likely to be resolved 
when the dehydration is treated with in- 
fusions of saline, because in the diabetic 
false abdomen, correction of the dehy- 
dration and salt deficiency usually re- 
lieves the patient of his abdominal pain 
and muscle tenderness. 

When a patient in diabetic ketosis is 
diagnosed as having an acute abdomen 
needing immediate operation the greatest 
risk is that the contents of the dilated 
stomach will be vomited and inhaled, and 
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MANAGEMENT OF DIABETIC PATIENTS 


the only safeguard is a stomach washout 
with a wide tube before the patient is 
anaesthetized. 


PERIPHERAL NEURITIS AND PERIPHERAL 
VASCULAR DISEASE 


Patients with diabetes, particularly if 
they have had the disease for some years, 
are likely to have impaired circulation 
through their feet and diabetic peripheral 


225 


neuritis. They are therefore, more liable 
than others to develop pressure sores on 
their heels and are readily burnt by hot 
water bottles. 

When there is peripheral vascular 
disease there is often coronary artery 
disease as well, so the dangers of arterial 
anoxia or hypotension during anaesthesia 
need always to be borne in mind. 


REFERENCE 
Griffiths, J. A. (1953). Quart. J. Med., 22, 405 





CORRESPONDENCE 


BRONCHIAL TUBE AND BLOCKER 


Sirs,—As anaesthetists engaged in anaesthesia for 
chest surgery we were very interested in the bron- 
chus tube and blocker described by Sir Robert 
Macintosh and R. A. L. Leatherdale in the British 
Journal of Anaesthesia (1955, 27, 556). Over the 
last few years such special methods have very 
largely fallen into disuse as the indications for 
them have greatly diminished. We feel, however, 
that these techniques should still be practised as 
the indications for them, though fewer, will always 
continue. For that reason the article of Macintosh 
and Leatherdale is welcome. We would, however, 
like to make the following comments. 
1) Certain disadvantages attach to blind place- 
ment of tubes and blockers. 
a) It is essential that accurate placing of such 
a tube or blocker should be obtained and 
may not be certain with blind intubation. 
b) Blind intubation increases the risk of pro- 
ducing haemorrhage from local disease. 
c) Gross distortion of the trachea and main 
bronchi in disease makes intubation even 
under direct vision very difficult. 


d) Any secretions can be aspirated more effect- 
ively. 

For these reasons we advocate “ direct vision ” 

insertion as advocated by Magill as long ago as 


1928 and used in various modifications since that 
time. 

(2) The blocker described would appear to be 
fixed to the endotracheal tube and therefore the 
balloon may be too far in or not far enough, since 
the bronchial tree varies from patient to patient. 

(3) The normal practice is to remove the blocker 
as the bronchus is clamped. What happens to the 
balloon of the tube described? Is it not likely that 
the blocker balloon may be “ decapitated ” when 
the bronchus is divided? 

(4) We presume the tube and blocker illustrated 
in figures 2 and 6 are similar to the Sturtzbecher 
tube manufactured by Willy Rusch, K.G. (Stutt- 
gart) and seen by one of us at the Munich Surgical 
Conference 1953. 

(5) We would commend the incorporation of 
the small aspiration catheter in the endobronchial 
tube. 


R. MACHRAY 
RuTH E. MANSFIELD 
B. G. B. Lucas 
I. ENGLISH 
Brompton Hospital, 
London, S.W.3 
REFERENCES 


Magill, I. W. (1928). Proc. Roy. Soc. Med., 22, 83. 
(1935). Proc. Roy. Soc. Med., 4, 335. 
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of 
A DEVICE GIVING WARNING OF IMPENDING FAILURE OF THE en 
NITROUS OXIDE OR OXYGEN SUPPLY prit 
Oxy 
acc! 
J. R. ESPLEN 
Aintree Hospital, Liverpool 
THE apparatus shown in figure 1 rings a warning button of a microswitch (M), thereby breaking § 
bell five minutes or so before the nitrous oxide and holding open the electrical contacts (X). 
or the oxygen supply runs out. Constructed from When the pressure of the nitrous oxide supply 
government surplus materials at a cost of some falls below 5 lb/sq. in. the diaphragm contracts, 
twenty-five shillings, it has worked satisfactorily allowing the electrical contacts to close, and so 
and without attention for over four years. causing a bell (B) to ring. The bell, which is | 
(N) is a miniature reducing valve. It is con- worked by a small dry-cell battery (C), can be 
nected with the low-pressure side of the nitrous turned off at a main switch (S). Obs 
e ° ° ° Ss 
oxide regulator, and delivers gas under a pres- The oxygen supply operates an _ identical 
sure of 5 lb/sq. in. to a flexible metal diaphragm mechanism, which is mounted on the same base 
(D); at which pressure the diaphragm expands plate (P), but for the sake of clarity only the nitrous 
against a return spring (T) and presses upon the oxide mechanism has been illustrated. 

T 
anae 
worl 
inte! 
book 
theti 
but : 
Now 

—— reas 
eae tan 
tuna 

MI It de 

ae of t 

\\ « throu 

. | | mate 
\.\ * BY anae: 
| | whic 

Dr 
rathe 

Fic. 1 agent 

Reducing valve (N) and diaphragm (D) obtainable from “ bomb-sight com- very 
puter units”. These, and the other components mentioned in the text, can . 

be purchased from Government Surplus Stores. State! 

Dimensions of apparatus: approx. 5 x 44 <4 inches. drug: 
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A WARNING DEVICE 


[he apparatus is unsafe for use in the vicinity 
of explosive gases owing to the sparking that 
occurs across the contacts of the bell. This diffi- 
culty could be overcome, but the apparatus was 
primarily designed for use with a nitrous oxide- 
oxygen-relaxant technique—as a guard against the 
accidental lightening of anaesthesia due to an 
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undetected failure of the nitrous oxide supply. 

It is emphasized that the bell rings before there 
is visual evidence that the nitrous oxide flow is 
failing. And it should perhaps be added that the 
alarm should be depended upon only when the 
anaesthetist is pre-occupied with such essential 
tasks as the setting up of transfusions. 





BOOK REVIEW 


Obstetrical Anesthesia: Its Principles and 
Practice. By B. B. Hershenson, M.D., 
Director of Anesthesia, Boston Lying-in 
Hospital; Clinical Associate in Anaesthesia, 
Harvard Medical School. Published by 
Charles C. Thomas, Illinois. Pp. 403. Price 
69s. 


There are surprisingly few books on obstetrical 
anaesthesia written by anaesthetists, and this 
work by Dr. Hershenson is therefore all the more 
interesting. He has set out to write a clinical text- 
book which will be of value not only to anaes- 
thetists at all stages of training and experience, 
but also to obstetricians and general practitioners. 
Now this is a formidable task, though perhaps a 
reasonable one in view of present-day circum- 
stances when labour ward anaesthetics are unfor- 
tunately apt to be administered by all and sundry. 
It does, however, detract from the general value 
of the book to the specialist, who must read 
through a lot of elementary and repetitive basic 
material about the principles and techniques of 
anaesthesia to reach the undoubtedly valuable core 
which is specific to obstetrics. 

Dr. Hershenson is a protagonist of general, 
rather than local, anaesthesia, but both groups of 
agents and techniques are discussed in detail. He 
very properly stresses the dangers of dogmatic 
statements about the relative safety of particular 
drugs or methods, and has more confidence in the 

Cc 


competence of a trained and skilful physician— 
someone in fact who has a sound knowledge of the 
mode of action and effects of all agents on mother 
and child, and is able to select the best for the 
occasion. 

Most of these basic facts can be found in this 
book, but some are only briefly dealt with, while 
statements concerning others are open to question. 
For instance, trichlorethylene is obviously con- 
sidered by the author to be a doubtful asset in 
obstetrics and receives only slight mention, while 
the view that cardiocirculatory failure and death 
have been reported during repeated administration 
of curare needs amplification. 

Nevertheless, a great deal of useful information 
is presented, and chapters are included on the 
history of the subject, reflex irritability, pain in 
labour, asphyxia neonatorum and complications. 
The whole work is very well referenced, and in- 
deed is of interest and value as a work of reference 


to American anaesthetic practice in obstetrics. 
W. D. Wylie 





In the January issue of this Journal (page 19) 
there appeared a review of Symposium on Seda- 
tive and Hypnotic Drugs published by Bailliére, 
Tindall and Cox, in which the price was quoted 
as $3.50. The publishers wish to point out that the 
price in this country is 27s. 6d. 
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ANOTHER WARNING DEVICE 


BY 


E. FALKNER HILL 
Manchester Royal Infirmary 


Mr. D. F. Coote’s device was first described and 
illustrated in Technic in 1954. Since that time he 
has made considerable alterations in the direction 
of simplification, leaving out springs, valve guides, 
movable valve seats, etc. The result is a more 
reliable apparatus, cheaper to make, less likely to 
need repair, and more easily repaired should the 
necessity arise. 

As the illustrations (figs. 1 & 2) show, the appa- 
ratus consists of three chambers bolted together, 
the middle chamber separated from its lateral 
neighbours by rubber diaphragms. These dia- 
phragms are kept in position by the pressure of 
N,O in one lateral chamber and by the pressure 
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of oxygen in the other. Should the pressure in 
either lateral chamber fail its diaphragm is forced 
off its seat by the pressure of gas in the other 
chamber which now escapes into the middle 
chamber and through one of the reeds, so pro- 
ducing a note of warning. The reeds have different 
notes and unless the anaesthetist is tone deaf he 
can tell which of the two gases is failing, a matter 
of importance. 


Mr. Coote’s apparatus can be obtained from Messrs. 
Medical Pneumatic, 28 Thayer Street, London, W.1. 


REFERENCE 
Coote, D. F. (1955). Technic, March/April, Vol. 3, 
No. 2. 
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ON CHLOROFORM AND OTHER ANA‘STHETICS 
THEIR ACTION AND ADMINISTRATION 


BY 


JoHN Snow, M.D. 
Licentiate of the Royal College of Physicians 


(Continued from page 142) 


Case 32 occurred in the Royal Infirmary 
of Edinburgh to a man aged forty-three, 
on whom Dr. Dunsmure was about to 
operate for stricture of the urethra by 
perineal section. The chloroform was 
administered by Dr. Struthers. About an 
ounce of chloroform was used, and the 
patient had been put under the influence 
of this agent on two former occasions, 
when a similar quantity was employed 
without ill effect. The following is Dr. 
Dunsmure’s account of the case: — 

“While the patient was inhaling the 
drug, he struggled considerably, and 
became a good deal congested in the face 
and head. He seemed to take a slight con- 
vulsion, like an epileptic fit, and such as 
I have seen on several occasions in people 
who have led an intemperate life. During 
the convulsion, the handkerchief contain- 
ing the chloroform was removed to some 
distance from the face. In a short time 
the inhalation took effect, and he began 
to snore, and although still violent, the 
chloroform was removed from the face 
entirely, and the handkerchief placed 
under the pillow. As soon as the patient 
became more quiet, he was pulled down on 
the table, and placed in the proper position 
for the operation. I then shaved the peri- 


neum, and was just going to make my first 
incision, when one of the assistants said 
that his pulse was becoming weak. The 
posterior tibial, Mr. Spence then remarked, 
was good, but in a second or two after, 
both gentlemen exclaimed that the pulse 
was gone. I rushed from my seat to the 
patient’s head and found that his breath- 
ing had ceased. Those present who had 
an opportunity of observing the respira- 
tion, which I had not, owing to the stool 
on which I sat being low, positively assert 
that the breathing did not cease before the 
pulse. The face was much congested, the 
jaws were firmly closed, and the pupils 
were dilated. I immediately forced open 
the lower jaw by means of the handle of 
a staff and with catch forceps pulled out 
the tongue. Artificial respiration was had 
recourse to, and in a few minutes he made 
a long inspiration. This was soon followed 
by a second, by a third at a longer interval, 
by a fourth at a still longer period and then 
by a fifth, when all attempts at natural 
breathing ceased. No pulsation could be 
felt in the radial arteries. The chest was 
noticed to be much contracted, to have 
apparently lost its elasticity, and not 
to expand when the ribs were forcibly 
compressed during the artificial respira- 


230 





ON 


tior 
apf 
and 
the 


bef 
on 

this 
nov 
car 
cert 
ope 
blow 
tub 
was 
app 
act 
of 1 
if | 
thre 
som 


gra 
altt 
an | 
wer 
pos 
foll 
thai 
dea 
up | 
infi 


28t 
heig 
(lat 
inck 


livi 


usu: 
side 


irst 
aid 
The 
ced, 
ter, 
ilse 
the 
th- 
1ad 
ra- 
ool 
ert 
the 
the 
pils 
en 
of 
out 
1ad 
ide 
ved 
ral, 
1en 
ral 


vas 
ive 
not 
bly 
ra- 











ON CHLOROFORM AND OTHER ANAESTHETICS 231 


tion. I had previously sent for a galvanic 
apparatus, which was in the flat below, 
and it arrived almost immediately after 
the patient had made the fifth inspiration. 
When the tongue was pulled out, and 
before the first breath was taken, I was 
on the point of opening the trachea, but 
this proceding was then abandoned; it was 
now, however, had recourse to, in order to 
carry on artificial respiration more 
certainly: the external jugular was also 
opened and about a couple of ounces of 
blood flowed. By the time the tracheotomy 
tube was inserted, the galvanic apparatus 
was in working condition and it was 
applied on each side of the diaphragm. It 
acted remarkably well; at each application 
of the sponges, the muscle descended as 
if the patient was in life; air passed 
through the tube in the trachea, and for 
some time I was in great hopes that the 
man was to be saved; but the muscle 
gradually lost its contractility, and 
although the galvanism was kept up for 
an hour, it was evident that all our efforts 
were in vain—that life was extinct. The 
post-mortem examination was made the 
following day at one o’clock, rather more 
than twenty-four hours after the patient's 
death, and I give the report of it as drawn 
up by Dr. Gairdner, the pathologist to the 
infirmary : — 

“ John Mitchell, aged forty-three, died 
28th September. A very robust man; 
height five feet eight inches; diameter 
(lateral) of base of thorax, ten and a half 
inches. 

‘External appearances.—Considerable 
lividity of face and neck, and more than 
usual congestion of depending parts. Con- 
siderable amount of fat, but more in 


omentum and around viscera of abdomen 
than in external parietes. 

“ Chest.—Right pleura presents a few 
slight adhesions near the middle; left 
pleura free. No fluid in either pleural 
cavity. Pericardium contained about half 
an ounce of serum and presented a few 
opaque patches on its surface. Both sides 
of heart contained blood, the right side 
rather more than the left. Blood more 
than usually fluid. External fat of heart 
considerable, about three lines on some 
parts of right ventricle. Muscular tissue of 
heart generally flabby, and rather pale, 
but not distinctly disorganized to the 
naked eye. Valves perfectly healthy. 
Aorta presented very faint traces of 
atheroma. A few traces of atrophy of right 
lung towards its apex and anterior edge, 
but very limited. In all other respects 
lungs free from disease, but somewhat 
congested. 

“* Spleen soft, but not diffluent. 


“Liver congested, but otherwise 
normal. 
“Kidneys congested, but otherwise 
healthy. 


“ Brain.—The subarachnoid fluid pre- 
sents considerable milky opacity, and is of 
moderate quantity. Moderate congestion 
of the meninges generally. About half an 
ounce of fluid in the ventricles. Substance 
of brain healthy. Arteries at base per- 
fectly free from atheroma. Air passages. 
—Glottis perfectly patent. Mucous mem- 
brane of larynx and trachea slightly con- 
gested. 

“ Microscopic examination shewed the 
fibres of the heart to be nearly normal, 
though scarcely so distinctly striated as in 
some cases. The minute vessels of the 
brain and pia mater presented at some 
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points a few clustering granules, but to no 
great extent.”’* 

Dr. Dunsmure expressed the opinion 
that four or five minutes elapsed from the 
time the chloroform was left off before the 
pulse failed. But it is pretty certain that 
he has much over-estimated the time. In- 
deed, if the shaving of the perineum were 
likely to occupy even half of this time, the 
operator would have done it, or had it 
done, before the chloroform was adminis- 
tered. Dr. Dunsmure makes the following 
remark in his comments on the case: “ In 
several instances where I have seen chloro- 
form very nearly prove fatal, the respira- 
tion became graduaily restored after an 
inspiration had once been made; in this 
case, however, no such fortunate occur- 
rence took place.” In the other cases to 
which allusion is here made, the heart has 
not been paralysed, or at least not com- 
pletely, but they show that the method of 
administering chloroform in Edinburgh 
had been far from satisfactory in its 
results, although no patient had before 
that time had been actually lost. 

Case 33 occurred in University College 
Hospital, London, and the following 
account of it was given by Dr. Hillier: 

“E.R., aged 40, a woman of moderate 
height, rather thin. The general health 
has been pretty good; she had not been 
liable-to palpitation or dyspnoea. Had been 
in the habit of drinking pretty freely. 
Admitted on October Sth, at 11 p.m. She 
was suffering from the symptoms of stran- 
gulated hernia, which had existed two 
days and a half. Efforts were made to 





* Monthly Journal, Nov. 1853, p. 427. 

+ Since writing the above, I have noted by the watch 
the time which a surgeon occupied in shaving the 
perineum before the operation of lithotomy; it was 
twelve seconds. 
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reduce the hernia, both without and with 
a warm bath, in which she was for upwards 
of half an hour without getting very faint. 
These efforts being unsuccessful, an opera- 
tion was at once determined on. Her pulse 
was at this time regular, and of tolerable 
strength. 

“Chloroform was administered in the 
usual way, on a piece of lint, which was 
held three or four inches from the patient's 
face, and then brought to within an inch 
and a half of her nose and mouth, ieaving 
space around for the admission of air. 

“For three or four minutes nothing 
unusual presented itself; the pulse and 
respiration proceeding normally. There 
was put on the lint, at first, one fluid 
drachm of chloroform; and, at the end of 
three or four minutes, forty minims more 
were added. This was the whole quantity 
of chloroform employed. Within a minute 
after the second quantity of chloroform 
was added, the patient struggled violently 
both with her arms and legs. During these 
struggles I was holding her right hand, 
and was unable to feel the pulse in conse- 
quence of her constant motions. The 
struggling lasted about a minute, and on 
its ceasing, the patient commenced to 
breathe with loud, rough stertor. I at once 
removed the lint from before the face, and 
felt for the pulse, which I could not find. 
Immediately cold water was dashed on her 
face. She breathed with this stertor for 
two or three short inspirations, and then 
two or three long ones, and then the 
breathing ceased. Immediately artificial 
respiration was resorted to, and within a 
minute galvanism was applied to the back 
of her neck and the diaphragm. Under the 
influence of these agencies, the patient 
gasped about three times at intervals; 
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ON CHLOROFORM AND OTHER ANAESTHETICS 
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after this, no further signs of life were 
exhibited. 

“At the time when the stertor com- 
menced and the pulse failed, the pupils 
were dilated, and the face of the patient 
was only slightly altered. The tongue was 
not retracted, for one of the bystanders at 
once put his fingers into her mouth to 
ascertain this.” 

At the autopsy made by Dr. Garrod 
thirteen hours after death, the rigor mortis 
was well marked; the blood was very fluid 
in all parts of the body. There was about 
an ounce of colourless fluid in the peri- 
cardium. The heart was quite collapsed 
and empty, but, as Dr. Garrod observes, 
this may have been due to the fluidity of 
the blood. The weight of the heart was 
seven ounces and three quarters; valves 
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healthy. Walls of the right ventricle flabby 
and pale; mean thickness one-eighth of an 
inch. At some parts the muscular sub- 
stance was in a very thin layer, being much 
encroached on by fat. In several places 
there was scarcely any muscular fibre 
visible. This was chiefly the case near the 
apex. Examined by the microscope, much 
fatty degeneration of the muscular fibres 
of the right ventricle generally was dis- 
covered. The walls of the left ventricle 
were flabby, dry in appearance pale, and 
very friable. Both lungs were crepitant 
throughout, not much engorged. Brain 
not congested. The intestines above the 
strangulation were much distended with 
flatus and inflamed.* 





* Medical Times and Gazette, 1853, vol. ii, p. 422. 


(To be continued) 





FROM THE MORBIDITY CONFERENCE 





A COMPLICATION OF INTRABRONCHIAL SUCTION 


Tue patient was a child aged 5 years and weighing 
3st 12lb (20 kg). When aged 2 years she had been 
admitted to hospital with a primary tuberculous 
complex. Hilar adenitis was present and collapse 
of the right middle lobe. She was treated with 
streptomycin. Cough and sputum persisted and 
subsequently cystic bronchiectasis developed in 
the right middle lobe and basal segments of the 
right lower lobe. Operation was decided upon in 
spite of her being rather young, in view of her 
failure to thrive. 

Pre-operatively, she was bringing up a small 
amount of sputum. Her vital capacity was 900 ml 
and her haemoglobin 94 per cent (Haldane). 

Anaesthetic. Premedication: methylpentynol 


500 mg with hyoscine 1/150 grain (0.4 mg) orally 
about one hour before the induction. 

On arrival in the theatre she was given d-tubo- 
curarine chloride 10 mg and thiopentone 100 mg. 
A plain No. 5 Magill endotracheal tube was intro- 
duced and connected to a “ to and fro ” absorption 
circuit. Anaesthesia was maintained with nitrous 
oxide and oxygen in proportions of 2: 1 litres/min, 
to begin with and later 1:1 litres/min. Further 
doses of d-tubocurarine chloride 5 mg and thio- 
pentone 75 mg were given during the course of 
the operation. 

The patient was placed in a lateral position with 
the table tilted head down. 

Dissection of the hilum proved difficult and at 
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one point there was a short period of hypoxia. 
This was thought to be due to an attempt to 
deflate the right lung in order to facilitate the 
surgeon’s work. A Crafoord’s clamp was applied 
to the right hilum and more vigorous inflation 
then restored full oxygenation. Prior to the appli- 
cation of the clamp a gum-elastic suction catheter 
was used on one or two occasions and a small 
amount of sputum was aspirated. At no time was 
there any apparent obstruction to inflation. 

The operation lasted two and a half hours. The 
weighed blood was 20 oz (570 ml) and this was 
replaced by 14 pints (860 ml) of blood thus allow- 
ing extra for blood on the towels and gowns not 
included in the weighing. 

When the chest was closed the child was pale 
and rather cold, but her pulse was satisfactory 
and her inspiration was shallow. 

She was given atropine 1/100 grain (0.6 mg) 
and after three minutes neostigmine 2.5 mg. 

Shortly after this the pulse became impalpable 
and the respiration ceased. The chest was re- 
opened and cardiac arrest was confirmed. Cardiac 
massage was started and intracardiac adrenaline 
was given but attempts at resuscitation failed. 
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On postmortem examination the left lung was 
found to be collapsed and the bronchial tree was 
full of blood and mucus. Petechial haemorrhages 
were demonstrated in the brain and scalp. 


DISCUSSION 


At no time was there an open bronchial stump 
through which blood could have spilt over from the 
surgical field into the under lung. It must have 
come, therefore, from bleeding inside the bron- 
chial tree and the only possible cause of this 
appears to have been the suction catheter. 


The tilt of the table was only moderate as the 
child’s lungs were considered to be fairly dry at 
the time of operation. 


At the time, the appearances suggested that 
cardiac arrest was due to cardiovascular collapse 
following a rather lengthy and difficult opera- 
tion and the neostigmine injection might have 
been considered a contributive factor. The 
postmortem findings were totally unexpected as 
the development of fatal anoxia was not apparent 
clinically, nor was there any evidence of obstruc- 
tion to inflation. 


A COMPLICATION OF BRACHIAL PLEXUS BLOCK 


IT was proposed to perform a right brachial plexus 
block on a patient, a fit young man aged 25, who 
w.is about to undergo operation for the relief of a 
trigger finger. A 2 per cent solution of lignocaine 
hydrochloride, containing no adrenaline, was used. 

Following the supraclavicular route described 
by Macintosh and Mushin, the first rib was easily 
identified by the needle point, but no paraes- 
thesiae were elicited. 4 ml of solution were then 
injected, and the patient questioned about tingling 
in the arm. He had none, but after a short while 
said he was tingling all over his body. It was then 
confirmed that the needle point was lying intra- 
vascularly. It was therefore reinserted to hit the 
first rib at a higher level, and careful aspiration 
failed to produce any blood; 10 ml of solution 
were then injected. Within half a minute he again 
complained of generalized tingling and “ feeling 
queer ”; this was followed by twitching of the 
muscles of the face and limbs to the point of being 
a mild convulsion, and lasting about a minute. 


Consciousness was not lost, but the patient volun- 
teered that he had been unable to speak during 
this episode. Meanwhile a syringe was filled with 
thiopentone and venipuncture performed, but 
there were no further convulsive movements. The 
operation was then performed under general 
anaesthesia, and recovery was uneventful. 

While puncture of the subclavian artery is a 
recognized complication of a brachial plexus 
block performed by this route, it seems likely that 
on this occasion the subclavian vein, lying per- 
haps a little higher than usual, had been entered. 
The failure to aspirate blood on the second 
occasion may perhaps be explained by a valve- 
like action of the vessel wall against the needle 
bevel; or by the needle not actually having entered 
the vein, part of the solution having tracked to 
the previous puncture hole. On entering the blood 
stream a cumulative effect may have been pro- 
duced with any of the drug still circulating from 
the earlier injection. 











BRITISH JOURNAL OF ANAESTHESIA 


CIRCULATORY CHANGES DURING INTERMITTENT POSITIVE PRESSURE 
RESPIRATION 


Tue patient, Mr. C., aged 92 years, was admitted 
to hospital late one evening with acute retention 
of urine. He gave a history of a previous attack 
ten years previously which had been successfully 
treated by catheterization. 

The normal procedure in this surgical unit with 
cases of acute retention was immediate prostat- 
ectomy, but it was felt that in view of the patient’s 
age the operation should be done after due 
preparation and investigation. A catheter was 
passed and the bladder drained pre-operatively. 
Considering his age the patient appeared to be a 
reasonable operative risk. He had marked arterio- 
sclerosis; blood pressure 160/100 mm Hg, and 
emphysema. However, there appeared to be no 
other gross pulmonary or cardiac pathology. 
Haemoglobin was 80 per cent and blood urea 
50 mg per cent. 

Premedication was with atropine 1/100 grain 
(0.6 mg) only. Induction consisted of 25 mg 
pethidine followed by 200 mg thiopentone sodium 
and 30 mg d-tubocurarine chloride. He was 
well oxygenated by manual inflation of the lungs 
and then a No. 10 cuffed Magill endotracheal tube 
was passed and the cuff inflated. Controlled res- 
piration was maintained with N,O and O, (1 1. of 
each/min). The patient was taken from the anaes- 
thetic room to the theatre and placed upon the 
table. A period of about two minutes elapsed 
during which time a diathermy pad was inserted 
beneath the patient and shoulder rests placed in 
position. Controlled respiration was maintained 
throughout this time. The patient’s pulse was then 
found to be noticeably weaker and after a short 
while (half a minute or so) no carotid pulse could 
be felt. Auscultation of the chest revealed an ab- 
sence of any open beat. The table was tipped into 


a steep Trendelenberg position and pure oxygen 
administered. Almost immediately the pulse 
reappeared and after a short while became quite 
strong. In view of the patient’s condition it was 
decided to abandon the prostatectomy and to 
perform a suprapubic cystotomy only. The table 
was levelled so that only a 5° tilt was maintained; 
immediately the pulse weakened and then became 
absent again. The steep tilt was reassumed and 
very occasionally extremely weak beats could be 
felt in the neck. The patient was becoming more 
cyanosed despite 100 per cent oxygen and there 
was no skin capillary refill. 

It was felt at this stage that it was essential to 
re-establish spontaneous respiration. Accordingly 
1/50 grain (1.3 mg) atropine and 5 mg neostig- 
mine were given intravenously preceded by 15 mg 
methyl-amphetamine. The effect was dramatic: 
the patient’s respirations returned, his pulse 
immediately increased in volume to its pre- 
operative strength, and the cyanosis disappeared. 
He very shortly became conscious and asked where 
he was. 

Postoperatively he was very well and was dis- 
charged from hospital after 14 days with a supra- 
pubic cystoscopy. There were no signs of cerebral 
damage from anoxia. 

This case illustrates to a marked degree the 
effect of I.P.P. respiration on the circulatory 
dynamics. The return of venous blood to the heart 
was presumably considerably impeded by the lack 
of a negative pressure phase in the respiratory 
cycle. This effect was probably enhanced in this 
case by the use of thiopentone which may cause 
pooling of the blood, especially in the splanchnic 
area. 
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SOCIETY NEWS 





THE SOCIETY OF ANAESTHETISTS OF THE SOUTH-WESTERN REGION 


TuHE Society held its Autumn meeting in Bristol 
on November 25 and 26, 1955, under the presi- 
dency of Professor Sir Robert Macintosh. 

On November 25 the business started with the 
Annual General Meeting, and then Lecture- 
Demonstrations were given by Dr. R. Woolmer, 
Reader in Anaesthetics, and by Dr. J. Clutton- 
Brock, Lecturer in Anaesthetics in the University 
of Bristol, on “ Electrical and Mechanical Aids to 
the Anaesthetist”. Dr. Woolmer explained the 
theory of the Pauling Paramagnetic Oxygen 
Analyser and discussed its use as a continuous 
monitor of the tension of oxygen in the inspired 
air. He then considered methods for the continu- 
ous estimation of CO, in alveolar air, and demon- 
strated the Brinkman “ Carbovisor ”’. 

Finally he showed successive models of an 
electrically operated automatic syringe. This de- 
vice consists of a synchronous motor driving a ram 
through a stepless variable gear. The ram imparts 
continuous movement to the piston of a syringe in 
such a way that soluble drugs can be injected at 
any desired rate, over a wide range. In the latest 
model a reserve syringe is automatically brought 
into operation as soon as the “in use ” syringe is 
empty, so that administration can be continued 
without pause. This device had proved preferable 
to a continuous drip, and its use with intravenous 
verazide (Arfonad), suxamethonium, noradrena- 
line and procaine, with intra-arterial vasodilators 
and with continuous nerve blocks, was described. 

Dr. Clutton-Brock then spoke on the applica- 
tions of electronic devices to biological work. He 
pointed out that many, if not all, physiological 
processes were accompanied by small electrical 
changes, and that usually the only way of investi- 
gating and demonstrating these electrical changes, 
without altering them or the process, was by elec- 
tronic methods. He gave a brief account of the 
thermionic valve acting as an amplifier, and of 
the cathode ray oscillograph, demonstrating the 
use of such apparatus for the display of muscle 
action potentials. 


He next showed an electronically controlled 
syringe. This apparatus uses a tuberculin syringe 
which, with nonreturn valves, acts as a reciprocat- 
ing pump. It has a fixed stroke volume of 0.02 ml 
and an electronically controlled stroke rate variable 
from one stroke every forty seconds to one stroke 
every three seconds: thus delivering from 0.03 ml 
per min to 0.4 ml per min. It is used for the same 
purposes as the syringe shown by Dr. Woolmer. 
Finally he demontrated a respirator designed for 
research purposes. This apparatus can give any 
pattern of respiration at variable speeds, and with 
any relationship between positive and negative 
pressures. It is worked by an electric motor whose 
speed at any point in the respiratory cycle is varied 
by perspex cams of divers shapes which control 
the grid voltage of a thyratron. 

On November 26 the programme opened with 
a talk by Dr. G. L. Feneley, Consultant Anaes- 
thetist to the United Bristol Hospitals, entitled 
“ Hypotension for Fenestration with Arfonad or 
High Spinal: a comparison”. The speaker re- 
viewed the various means of lessening bleeding 
during surgery, and went on to give particulars of 
two comparable series of fenestrations, performed 
by the same surgeon. He had given general anaes- 
thesia and high spinal to thirty-four patients, and 
general anaesthesia and verazide (Arfonad) to 
twenty. A number of anaesthetic records were 
shown to illustrate various points in the two 
methods. No postspinal complications had been 
seen in the spinal series, but the importance of 
postoperative care of these patients was em- 
phasized. Methylamphetamine was always given 
if at the end of the operation their systolic pres- 
sure was below 100 mm Hg. With verazide 
(Arfonad), the vascularity of the wound was as 
important a guide as the level of blood pressure; 
and there was no point in lowering the pressure 
further if the wound was already dry. Tachyphy- 
laxis was sometimes observed, but this was less 
likely to occur if the verazide was not given 
throughout the operation, but withheld until it 
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became necessary. The speaker’s conclusion was 
that high spinal was a more reliable means of pro- 
ducing hypotension than was verazide, but that its 
use entailed more anxiety in the postoperative 
period, and greater risk of complications. 

This paper was followed by a discussion. Then 
the meeting moved to the operating rooms, where 
Professor R. Milnes Walker performed a colectomy 
under general anaesthesia by Dr. Woolmer, while 
Mr. R. E. Horton ligated a patent ductus arteriosus 
under anaesthesia by Dr. Clutton-Brock. During 
these anaesthetics the various devices which had 
been shown on the previous day were seen at 
work. Professor Milnes Walker and Mr. Horton 
were also the openers in the discussion which fol- 
lowed. 

In the afternoon Dr. J. E. Cates, Lecturer in 
Medicine in the University of Bristol, read a paper 
on “The Management of Diabetics needing 
Anaesthesia ”.* 

Dr. Cates was followed by Dr. Barry D. Wyke, 
Senior Lecturer in Applied Physiology in the 


* This paper is published in abreviated form else- 
where in this issue. 
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Royal College of Surgeons, who gave a beautifully 
illustrated lecture entitled: “The action of 
Barbiturate on the Central Nervous System: a 
study in Experimental Anaesthesia”. He des- 
cribed the method he has evolved for continuous 
monitoring of the electro-encephalographic pattern 
in cats under barbiturate anaesthesia, with simul- 
taneous recording of the response of various 
muscle groups to electrical stimulation of the 
motor cortex. Characteristic patterns of the electro- 
encephalogram were shown, with the changes in 
dominant frequency corresponding to various 
levels of narcosis. Familiarity with these patterns 
enables a stable preselected level of narcosis to be 
maintained for long periods, and this ability in 
turn provides the background necessary for study- 
ing the muscular response to cortical stimulation 
of various types. Tracings illustrating such muscu- 
lar responses were shown, and the deductions 
which may be made about the operation of various 
cortical projection systems were discussed. 

Both these papers were followed by lively dis- 
cussions, and by a dinner and dance which was 
even livelier. 


GLASGOW AND WEST OF SCOTLAND SOCIETY OF ANAESTHETISTS 


Tue fifth meeting of the 1955-56 session was held 
on March 23, 1956, at the Scottish Film Council, 
16 Woodside Terrace, Glasgow, C.3. The 
Presidential Address, entitled “ Anaesthesia in 
Laryngeal Surgery,” was delivered by Dr. Albert 
Christie. 

In his preamble Dr. Christie stressed how 
honoured he was to be President of the Society, 
his enjoyment of his term of office, and his concern 
to find a suitable subject for his presidential 
Address. He had chosen “ Anaesthesia in Laryn- 
geal Surgery” because of all the routine anaes- 
thesia in which he was engaged that for laryngeal 
surgery was the most interesting and stimulating. 

Surgery of the larynx embraced, for all practical 
purposes, laryngoscopy, laryngofissure and laryng- 
ectomy for carcinoma. 

In laryngoscopy general anaesthesia was seldom 
necessary. He described his method of topical 
analgesia, using weak Amethocaine solutions of a 
total dose of 30 mg. For unco-operative patients 
light general anaesthesia with nitrous oxide 


oxygen, trichlorethylene, supplemented with small 
doses of thiopentone, could be given after the local 
preparation. 

Before proceeding to the consideration of anaes- 
thesia for laryngofissure and laryngectomy, Dr. 
Christie mentioned the pre-operative preparation 
of the patient in the “ Laryngectomy Club ” at 
the Victoria Infirmary, where candidates for the 
operation met previously-operated-on patients, 
so gaining confidence. They, generally speaking, 
were ideal patients. 

The special anaesthetic problems in laryngo- 
fissure and laryngectomy were considered. Light 
premedication with papaveretum { grain (10 mg) 
and scopolamine 1/300 grain (0.23 mg) was 
desirable, resulting in minimal obtunding of the 
cough reflex. Maintenance of a clear airway was 
all-important. Dr. Christie avoided endotracheal 
intubation, technically difficult with some tumours, 
because of possible implantation of tumour 
cells lower down the trachea. A preliminary 
tracheotomy could be performed in severely ob- 
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structed cases, but might interfere with the con- 
struction of the permanent stoma. Light anaes- 
thesia to preserve the cough reflex was essential 
during the operation and in the immediate post- 
operative period. 

Dr. Christie’s techniques for laryngofissure 
and laryngectomy were described. In laryngo- 
fissure the problems were few, tracheotomy 
being the first operative step after induction 
of anaesthesia, and maintenance of anaesthesia 
through the tracheotomy was simple. In laryn- 
gectomy topical analgesia of the larynx was 
carried out, anaesthesia was induced with 
thiopentone and maintained with nitrous oxide 
oxygen and minimal trichlorethylene via an 
oropharyngeal airway and face mask. It was rare 
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to have to resort to intubation if obstruction of 
the airway occurred during mobilization of the 
larynx. Once the trachea was divided a short, 
cuffed, sterile endotracheal tube was inserted by 
the surgeon and the anaesthesia maintained 
through it. 

Excellent results in Dr. Christie’s series of 
eighty cases had been obtained. There were no 
deaths; chest complications were practically non- 
existent due to light premedication, light anaes- 
thesia and tracheobronchial suction in the post- 
operative period. 

In conclusion a film, made in the Victoria 
Infirmary in 1949, of the “ Laryngectomy Club ” 
was shown. 


JOINT MEETING OF ANAESTHETIC SECTIONS OF THE MANCHESTER 
MEDICAL SOCIETY AND THE LIVERPOOL SOCIETY OF ANAESTHETISTS 


THIS meeting held on Thursday, April 19, 1956, 
was preceded by a dinner held in the Staff House, 
University of Manchester. Dr. Macauley, Presi- 
dent of the Anaesthetic Section of Manchester 
Medical Society, took the Chair and the following 
papers were read: 

(1) Dr. T. Dinsdale: “ Facts and Fancies ”. 

(2) Dr. J. E. Riding: “ Some Aspects of Post- 

operative Vomiting ”. 

Dr. Riding pointed out how difficult it was to 
set the scene for any worthwhile investigation into 
the action of any particular drug on postoperative 
vomiting. All or nearly all the statistics were 
almost valueless, because so many factors of vital 
importance had been omitted in compiling them. 
Age, sex, nature of illness, type of operation and 
the duration thereof, were all factors influencing 


the occurrence and amount of postoperative 
vomiting. All these factors must be alike in a series 
of patients before one could estimate the effect 
of any drug on postoperative vomiting. After two 
years work he was able to produce statistically 
significant evidence from a meticulously controlled 
series that a main factor in causing postoperative 
vomiting was premedication with morphia. 

Dr. Dinsdale gave a number of instances where 
doctors of great repute held diametrically opposed 
opinions. He examined a number of commonly 
repeated statements and gave reasons for suppos- 
ing that they were absurd. Such subjects as “ The 
Stages of Anaesthesia”, “The Use of Morphia 
in Children ”, and “ The Cause of Postoperative 
Headaches”, received thought-provoking and 
stimulating consideration. 





BOOK REVIEW 


Monographs of the Physiological Society. “ Man 
in a Cold Environment.” by Allan C. Burton 
and Otto G. Edholm. Edward Arnold Ltd., 
London, 1955; pp. 305. 


Body cooling for certain kinds of major surgery 
is fast becoming an accepted technique and anaes- 


thetists seek information about it. Because the 
method is new, information is hard to find for 
little of it has yet reached the “ textbook ” stage, 
and many unlikely seeming papers must be culled 
to find even the small body of knowledge that has 
accumulated. 

Body cooling is a bold disturbance of normal 
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function and a heavy responsibility, so that no 
anaesthetist can be happy to undertake it just 
empirically and we all look for more background 
information against which to build up our powers 
of judgment in these new situations. 

Though it does not deal directly with thera- 
peutic body cooling, the monograph “ Man in a 
Cold Environment” (A. C. Burton and O. G. 
Edholm) contains much of interest to anaesthe- 
tists, but because of its title it may not ordinarily 
commend itself to their attention. 

Chapter I deals with the basic thermodynamics 
of biological heat regulation; that is the processes 
in which we must intervene if the body is to be 
cooled. A hypothesis is discussed about the main- 
tenance by homeotherms of 37—40°C. rather than 
any other temperature. Some of the differences 
between the reactions of hibernants and non- 
hibernants are considered. 

Chapter II concerns the laws of heat flow and it 
is orientated to heat loss and gain in climatic ex- 
tremes. It goes into the matter more fully than 
may be strictly necessary if we are concerned only 
with the special case of body cooling for surgery; 
but it is an entertaining and very readable expo- 
sition. 

Chapter III deals with the thermal insulation 
of air, which is the necessary basis for Chapter IV, 
which considers the thermal insulation of cloth- 
ing and fur. This may seem an improbable 
interest for an anaesthetist, but one has several 
times seen an expensive and powerful refriger- 
ating blanket in use, yet separated from the 
patient by an efficient layer of thermal insulation 
so that it must have been working at great dis- 
advantage. Perhaps therefore, we would do well 
to gain at least a simple understanding of thermal 
insulation. 

Chapter V is important to us. It concerns the 
thermal resistance of tissues. The way in which 
the thermal resistance of skin and subcutaneous 
tissue varies with its vascularity is of clear sig- 
nificance in therapeutic surface cooling. 

Chapter VI is probably of less interest to us. 
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It deals with defence against chilling in extreme 
climatic conditions by natural and artificial § 
mechanisms which could hardly operate in the 
operating room. The end of the chapter, how- 
ever, concerns the nervous mechanisms of physio- 
logical defence against chilling. 

Chapter VII also is less relevant and treats oi § 
the thermal demand of various natural environ- 
ments, if arctic and high altitude conditions can 
be called “ natural ”! 

Chapter VIII concerns vascular reactions to cold 
and includes the phenomenon of “ cold vasodila- 
tation ” and the diuresis of cooling. . 

Chapter IX is concerned with the metabolic 
response to cold including the mechanisms of 
shivering and the factors, including anaesthesia, 
which can modify this. 

Maybe Chapter X is irrelevant for it treats of ac- J 
climatization of cold environments over periods of §} 
days or weeks—perhaps longer even than the most § 
ambitious of present-day operations! But Chapter 
XI is entitled “ Hypothermia and Resuscitation ” J 
and contains much basic data on the distribution = 
of heat in the body, on the conceptions of deep | 
body temperature and average body temperature, F 
and on the effects of rapid and slow rewarming. ¥ 
Oddly enough, where this chapter speaks of the J 
actual process of therapeutic cooling it may prove | 
of least value to us, because in such a rapidly § 
changing field it is difficult for a textbook to keep § 
up with practice. 

Chapter XII speaks of local cold injury and 
includes a discussion of the effect of cold air upon 
the lungs. Everyone who has practised hypo- 
thermia must have had his worries about the § 
possibility of such local damage and here there is 
some data on which one can at least form a broad § 
estimate of the risks. | 

The book will be rewarding to all thoughtful 7 
anaesthetists, and even those sections which do § 
not bear directly on our work can hardly fail to % 
interest us in this year when so many of our fellow 7 
men are antarctic bound—into a cold environment. 

E. A. Pask 
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